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IMPROVED GOVEENOE. 
The new steam governor represented in the annexed en- 
gravings is claimed to give a perfect regulation of speed un- 
der all circumstances, and especially in case where, a variety 
of machinery being used, frequent stoppings and startingsof 
the engine are rendered necessary. Its action |is such as to 
allow of the use of iron contractlble valves, thereby admit- 
ting to the cylinder, it is stated, the greatest possible boiler 
pressure at each stroke of the piston, thus increasing the 
power and, at the same time, effecting a saving of fuel, etc. 
The valves are balanced and, with the eeat, are of such metal 
as will best sustain the cutting action of the steam. We are 
informed that they may readily be removed and replaced. 
A self acting safety stop action is also provided, which is 
operated by the falling of the governor balls ; and an im- 
proved lubricating arrangement, allows of the admission of 
a constant stream of oil to the piston and valve. 

Fig. 1 is a perspective view of the device, and Fig. 2, a 
sectional view of the lower and essential portions. Within 
the steam chamber, A, Fig. 2, is a cylinder pierced with two 
sets of ports, B B. Within this is the double hollow valve, 
C, in which is made a row of corresponding perforations. It 
will be noticed that, in the position shown in the engraving, 
the apertures in the valve nearly correspond with the upper 
row of ports in the cylinder, while the lower set of openings 
in the latter are left unobstructed by the bottom of the valve 
being above them. No explanation is necessary toahow how 
both sets of ports are closed by suitable placing of »e valve, 
C The latter is, in fact, in two parts, divided by the row of 
apertures, and both affixed to the rod, D. This rod is in two 
portions, the lower of which enters a screw nut, and the nut, 
in turn, enters a ball, E, secured to the upper part of the rod. 
By this means the latter may be shortened or lengthened, and 
the valve, C, raised or lowered, as desired. Upon the upper 
portion of the rod are placed stops, F, Fig. 1. The balls and 
levers aresultaSy connected to |he revolving head and ac 
tuated by bevel gearing at G.{ W&ea fb> govern** belt 
breaks, the balls fall, strike against ihe stops, F, and thus, 
by pushing down the rod, D, close the valve, C, and stop the 
engine. The arrangement of the balls is also such that they 
fall, fully half the distance between .their location while 
working and when at rest, before act- 
ing on the stops and shutting off steam, 
thus" giving a wider opening to the 
valve when a heavy load is thrown on 
the engine when operating at low boil- 
er pressure. 

A lever and weight, H, is connected 
with the valve rod by means of the 
ball, E, for the purpose of balancing 
the balls and holding the valve in po- 
sition. A hook lever, I, is adjustably 
connected with the frame of the gov- 
ernor so as to form a stop for the lever, 
H, and prevent its weighted end rising, 
the object being to prevent the valve 
closing on its seat and shutting the 
ports. 

J is the lubricating and K the con- 
densing chamber, the latter being pro- 
vided with a suitable valve through 
which the oil passes to the rod, D, and 
thence down to the engine cylinder. It 
is claimed that the supply of oil is per- 
fectly regulated. 

Patented through the Scientific Ame- 
rican Patent Agency, July 16, 1872, 
and August 26, 1873, by Mr. A. Mat- 
son. For further particulars address 
Matson and Brothers, Moline, 111. 

Seventy-five miles an Hour by 
Railroad— Success of the Pull- 
man Palace Cars In England. 

In England the passenger cars are 
short, stumpy things, rarely exceeding 
thirty feet in length, and a little over 
six feet high inside. Mr. Pullman has 
lately built and sent over to London, 
for trial, a train of his splendid draw- 
ing room cars, and our English cousins, 
among whom were the principal rail- 
way magnates, have been riding back 
and forth in them for some time past, 
on the Midland Railway. The appear- 
ance of these cars in England has made 
ijuite a sensation, and they are spoken 
of in the highest terms of praise. The 
English Mechanic gives the following 
description of one of the trials, when 
the cars were run for a distance of one 
hundred and twenty- nine miles at the 




rate of over sixty miles an hour, and for a portion of the way 
at the rate of seventy-five miles an hour. Our cotempora- 
ry says : " The fastest speed that has ever been kept up for 
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long together, was run on Tuesday, March 17, 1874, with a 
party of engineers, etc., and two of the new Pullman cars. 
The train was timed very fast, so as to see if they shook 
about ; the train stopped twice, as it was thought better to 
examine the carriage axles; but the tender would carry 
enough water for the whole distance. The trial was from 
Derby to London. The two cars are as long as four ordinary 
five- compartment carriages. The engine had the steam brake, 
and the cars and tender had the new air brake, which is be- 
ing fitted to all Midland trains. The air brake will stop a 
heavy express of twenty five carriages, running seventy 
miles an hour, in 290 yards. The distance from Derby to 
London is 129 miles. It is all on the block system, and all 
trains were shunted for this special express. The train left 
Derby at 2 : 30 p. m . , passed Trent at 2 : 40, 9J miles ; arrived 
at Wigston at 3 : 7, 33 J miles ; left there at 3 : 12, stopped at 
Bedford at 4: 0, 79£ miles ; left at 4: 3, arrived at London at 
5 p. m., 129 miles ; running time 142 minutes ; but this does 
not show the speed, as the three stops and three starts took 
six minutes. Speed was reduced to twen'y-five miles an 
hour over thirteen junctions, wbicheachtook agood minute, 
leaving the time as 123 minutes for 129 miles, which ave- 
rages over a mile a minute all the way. In one case, on a 
level piece of line, sixteen miles was run in 13J minutes, 
about 75 miles an hour, and twenty miles was run in 19 
minutes. The cars ran as steady as tables at 75 miles an 
hour. 

" Dimensions of the engine that ran : Driving and trailing 
wheels, 6 feet 8i inches ; leading, 4 feet ; barrel of boiler, 11 
feet 9i inches long, 4 feet 4 inches diameter; tubes 11 inches 
across; inside cylinders, 17 by 24 inches; leading wheels out- 
side bearings ; driving and trailing wheels inside bearings ; 
steam 140 lbs.; heating surface, 13,000 square feet; blast 
pipe, 4i inches. Weight on driving wheels, 15 tuns ; the side 
rods work on the bosses of wheels inside the outside frames ; 
the tender carries 2,050 gallons of water, and three and a 
half tuns of coal. (Thirty-five lbs. a mile are burnt with an 
express of 26 carriages.) In this trial trip she burnt 18} lbs. 
a mile." 

Speaking of another trial of the Pullman cars, Iron says : 
" Four cars were run, two being drawing room and sleeping 
cars, and two parlor cars. Each car is 51 
feet 6 inches loDg, 8 feet 10 inches wide, 
13 feet in extreme hight from the rails, 
and 8 feet 6 inches from the floor to the 
center of the ceiling. It is supported 
upon two four-wheeled bogies by a double 
set of springs, half volutes and half el- 
liptical, and by joints which prevent any 
lateral oscillation being conveyed to the 
body of the car. The couplings are au- 
tomatic, being a pair of immense hooks 
which, when once linked, cannot be 
loosened, but by operatinglevers worked 
from the Miller platform, with which 
each end of each car is furnished. This 
platform resembles, in appearance, the 
platform of an ordinary tramway car. 
The buffers are central, and brought by 
the coupling close up to one another, so 
as to make of the train a complete whole, 
in which there is no unpleasant jerk 
when it begins to move. In fact the start 
was quite imperceptible. 

" The greatest novelty to an English 
passenger is the facility afforded for pas- 
sage from one end to the other of the 
train. To accomplish this a central space 
in each car is left unfurnished with 
seats, just as in the tramway cars, but 
here the resemblance ceases. The Pull- 
man parlor cars contain each seventeen 
comfortable armchairs, in two rows, ca- 
pable of being turned half round and 
tilted. Two small compartments, for fa- 
milies or private parties, are at one end, 
and two more at the other, fitted as la- 
vatories. The drawing room and sleep- 
ing cars are fitted with double benches 
in lieu of armchairs, in the recesses of 
which, at a minute's notice, can be ad- 
justed small tables, so as to convert the 
interior into something resembling a cof- 
fee room, with the unusual peculiarity 
of softly cushioned seats. The tables 
removed, a pulling out of the seats fills 
up the eight recesses with so many mat- 
tresses. A. kind of cupboard above each 
contains bedding, and its door, moreover, 
forms, when open, the basis for another 
bed or berth. Partitions and curtains 
are also furnished, so that the utmost 
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privacy is secured. Prirate rooms and lavatories form part 
of the sleeping cars, while in each there is also contained 
a small room with a stove for warming the car by means of 
hot air pipes. 

The minor details of the cars are too numerous to mention, 
though their neatness and ingenuity deserve notice. The 
wind owe, with convenient blinds and plated bolts to regu- 
late their opening, are a pleasant contrast to those we usual- 
ly see. The lamps — six in each car — are extremely elegant, 
as is also the metal work — that which is decorative being 
bronze, and that which is plain nickel-plated. The black 
walnut woodwork, carved and gilded, and the neat Brussels 
carpet on the floor, cause the crimson velvet cushions and 
chairs to stand out perhaps a trifle too prominently, but with 
excellent effect, while the bright plated metal fittings, occa- 
sional looking glass, and the sides (almost all windows) give 
the interior of the cars not only a luxurious but a comfort- 
able appearance. 




MUNN & CO., Editors and Proprietors. 

POBLI8HED WEEKLY AT 
NO. 37 PARK ROW, NEW YORK. 



O. D. MUNN. A.E. BEACH. 

___________ 

One copy, one year S3 OO 

One copy, Six months 1 5© 

Ttith „™ (Ten copies, one year, eacht. 60.. 35 OO 

_cu bates -j 0ver (en copieg „_„ rate each a 50 



VOLUME XXX, No. 18. [New Series.] Twenty-ninth Tear. 



NEW YORK, SATURDAY, MAY 2, 1874. 



Contents > 



Motor, another new.. 

Mundic 

Nitrogen, preparing.. 

Nitro-glycerln 

Oiler, portable 

Oxygen gas 

Paint dryer 

Patents, oillclalllst of. 



(Illustrated articles are marked with an asterisk,) 

Ammonia arsenite 

Analyzing power of the spectro 

scope 276 

AnswerB to correspondents 282 

Antimony 28a 

Ballooning extraordinary 280 

Beard grow, to make toe 283 

Bedbug", etc., killing 28s 

Bell signal for railways, safety. . .*278 Patents, official list of Canadian. 

Bisulphide .,f carbon 288 Patents, recent American and for- 

Bogardus, James 276 1 elgn 

Bollerscale 282 Petrifying wood 

Business and personal 1482 Polishing a parabolic mirror 

Cement for c»st iron 2H3 Pressure forging 

Cementing cloth 10 lion 233 Prevention in place of cure 

Claw bar, detachable *278 | Pullman palace cars in England, 

Comet, a new 272, suecessof the 

Condensation In steam cylinders U79 Pyrophoue, the 



Cremation question, the 278 

illamoiids, South African 274 

Drawings, copying 282 

Electricity, atinobpheric 282 

Electric light, Wilde's 273 

Euamel, Jewelry '<82 

Engine uy telegraph, starting an 288 

Explosives 28! 

Floral chameleon, a 277 

(illuiug on gluxs 288 

Gloves, cleaning ... 288 

Governor, improved *271 



Uain cannonades 

itefrlgeratiou by nitrate of am- 
monia 

Scissors, combination 

Sea Hods enjoy lire, how 



Seasoning wood screws. 

Ships, compartment 

Silver plating anodes . 

-team engines, the effective pow- 
er of 

Steam siren or fog horn, the*. 
Steam tlL_t Joints 



Governor, improved *2il Steam tlL'ht Joints . 

lieat governor 283, Strain diagrams— What they are 

Healing buildings 282: and what they tell us* 

Hydrogen a metal — 278 Sun, constituents of the 

India rubber tor steam pipes 279 

Investors, a chance lor 2sU 

Iron, the chemical classification of 280 
Labor legislation in California... 274 

Lard oil 283 

Life preserving raft, an instan- 
taneous .*275 

Locomotive, new street railway 280 

Lumber, drying 283 

Mugucis, tempering 288 

Al*iu.e, polishing 283 

Mechanical stoker* "274 

Mineral statistics of Great Britain 279 
AlHering machine, improved *278 



tartaric acid, curious property of 

Telegrapbe, tne EngliBU 

Telescope, the largest retracting. 

Tree that keeps a ttaudlng ar- 
my, a 

Trolllte 

Ultramarine writing fluid 

Underground railways In London, 
progress of 

Vaccine virus. 

War ship tne Inflexible, new Brl- 
tlsh.... 

Water, distilling sea 



THE EFFECTIVE POWEB Of STEAM ENGINES. 

It is rather the exception than the rule that manufacturing 
establishments have abundance of motive power. In those 
uning steam power, a false economy in first cost is almost 
universally practised in purchasing insufficient boilers. An 
increased consumption of fuel is the result, which, for vari- 
ous reasons, becomes greater from year to year, until the 
losses from this cauae aggregate a fearful rate of interest on 
the amount intended to be saved. In many instances, from 
one fourth to one half of the fuel would be economized by 
the introduction of boilers of proper proportions for the 
power required. From how many smoke stacks throughout 
the land can great volumes of smoke, as black as midnight, 
be seen, at almost all times, rolling upward, carrying with 
them the most valuable portions of the fuel ! Each one of 
these advertises a great waste, which is generally produced by 
the boilers being too small. The amount thus lost on an 
average coal-burning Mississippi river steamer would be 
abundantly sufficient to furnish gas lights for a city of ten 
thousand inhabitants. When steam boilers are of suitable 
proportions and furnaces properly constructed, this waste 
should not occur. A genuine iear of loss of fuel from too 
much boiler surface is quite common with proprietors, but 
it is very rarely that such actually occurs. It is safe to pro- 
vide twenty per cent more boiler than cylinder horse power, 
while equal power in each will often serve the purpose ; and 
yet it will, in most instances, be found that the cylinder con- 
siderably exceeds the boilers in measurement 

Of equal importance is the size and construction of the 
steam engine cylinder. The naked rule that a certain pres- 
sure upon the number of square inches surface of the piston 
head will give the definite horse power, if followed out, will 
always cause failure. Omitting, for the present, the amount 
of friction, let us point out the principal reasons why this is 
so : It is well established that the economical use of steam 
forbids that the cylinder should he entirely filled at each 
half revolution with steam at the full boiler pressure. For 
this reason the flow of steam into the cylinder should be cut 
off at some portion of the stroke, and be allowed to exert 
itself expansively. There are two systems of accomplishing 
this : In the ordinary engine, by means of the slide or other 



valve, closing the steam supply port at a fixed point ; the other, 
as in the Corliss type.through a governor acting upon the steam 
supply valve.cutting off steam when sufficient has been admit- 
ted to accomplish the number of revalutions per minute re- 
quired. With the first- named engines, that regular speed 
may he had, it is necessary to use a governor. The princi- 
ple upon which this governor always acts is that of securing 
less than boiler pressure in the cylinder by throttling the 
steam pipe, and rendering it impossible for the full pressure 
to reach the piston head. If a pressure gage be connected 
with the cylinder of an engine using a governor, less pres- 
sure will be registered than that shown by the boiler steam 
gage. When the pressure of steam in the boiler and cylin- 
der becomes the same throughout the stroke, the governor 
is no longer of service, regularity of speed ceases, and the 
revolutions become less than those required. 

With the Corliss type of engines, the full boiler pressuM 
enters the cylinder at the commencement of the stroke, acid 
the motion of the governor determines at each half revolution 
where steam is to be cut off, that proper speed may be main- 
tained. When the full pressure is necessary for the whole 
stroke, this engine fails the same as the other, a considerable 
margin of power being always essential. Very little addi- 
tional power is gained in any engine by allowing the steam 
valve to be open at over half stroke, and much less is lost 
in the crank and by dead centers than is generally supposed. 
From the above suggestion, the necessary failure of engines, 
when expected to yield the full boiler pressure power, in 
actual use is made quite apparent. If, besides allowing am- 
ply for friction, a further allowance of twenty-five or thirty 
per cent is made for the governor and for a reserve, sufficient 
power in engines will generally be provided. The omission 
to do this has caused many advertisements of " a good second 
hand engine for sale, having been replaced by a larger one." 
Some engine builders practice deception by claiming to secure, 
by patented improvements, great accessions in results. These 
pretensions are usually unfounded, and should not be allowed 
to reduce the sizes of cylinders. 

Inattention to the temperature of feed water for boilers is 
entirely too common. When the escape steam of the engine 
can be brought into water heaters, no water should be sup- 
plied to boilers at much less than boiling heat. A heater 
that does not furnish it and a pump that fails to force it in 
at that heat should be thrown out at once. 

We shall next week comment on the effective power of 
turbine water wheels. 



COMPABTMENT SHIPS. 

It will be remembered that last year a large and splendid 
French steamer, plying between New York and Havre, the 
Ville du Havre, was sunk in mid ocean, in the night time, by 
collision with a sailing vessel. A large number of lives were 
lost. The side of the ship was torn open, and the water 
poured in so rapidly that, in twelve minutes, the vessel went 
down. It was alleged that the doors in the dividing com- 
partments Of the ship were open at the time of the collision, 
and that influx of water was so rapid and unexpected as to 
prevent the closing of the doors, otherwise the ship would 
have floated much longer, and might finally have been 
saved. 

We have now to record the loss of another French 
steamer, belonging to the game line, the Europe. Happily 
no lives were lost. This vessel sailed from Brest fur New 
Y->rk, March 28, encountering rough weather and leaking a 
little from the start. It was alleged that she scraped her 
bottom in passing the bar. 

On the fifth day out,a thousand miles from land.the leak had 
increased so much that the commander decided to leave the 
vessel, and all on board, four hundred in number, were 
transferred to a passing steamer, the Greece, and brought to 
New York. When finally abandoned, the Europe had 17 
feet o f water in her hold. Her cargo was valued at two mil- 
lions of dollars. 

The Europe was an iron ship : Length, 410 feet ; breadth 
of beam, 44 feet; depth of hold, 37 feet; tunnage, 4,585; her 
engines were of 1,000 horse power, and she was divided 
into seven compartments. 

It is now common in the construction of iron ocean steamers 
to subdivide the hull into compartments, each of which is 
intended to be watertight, so that, if leakage occurs in one, 
the others will not necessarily be affected. 

It is obvious that, if the vessel were divided into a suffi- 
cient number of strong independent compartments, the 
chances of sinking by leakage or collision would be very 
much reduced. In fact there are many examples on record 
of vessels saved by means of compartments. On the other 
hand, large numbers of compartment ships have gone down, 
but of these it has too often appeared that the partition; 
were weak or leaky, or ports between them were left opens 
or the compartments were too large. In a 400 feet ship, it 
is not customary to have more than seven compartments. 
But experience seems to show that this is too small a num. 
ber. The engine and boiler space now required is much 
smaller than formerly, and there seems to be no good rea- 
son why an increased number of compartments should not 
hereafter be provided. 

As an example in this direction, we may refer to the new 
British war steamer Inflexible, which is to have 127 water- 
tight compartments. 

For mercantile service, it would be unnecessary to em- 
ploy so many compartments as this, but it is plain that 
the number might be considerably increased and the risks 
of disaster correspondently diminished. 

After the above was written, the sad tidings came of the 
loss of another ship belonging to the same line.the Amerique. 
This vessel was almost similar, in size, power, and construc- 



tion, to the Europe. The Amerique sailed from New York, 
April 4, and encountered a hurricane, near Brest, April 14, 
when the captain, acting under the impression that his ship 
was aleak, signaled another vessel, transferred passengers 
and crew, and abandoned the Amerique. The next day (April 
15) she was found floating in the trough of the sea, by 
the captain of another steamer, who, on boarding, found 6 
feet of water in the middle compartments, all the others 
being free. The Amerique's pumps were started, and she 
was then towed to Plymouth, England, vessel and cargo 
saved in good condition. The value of compartments is well 
illustrated in this instance. It is now believed that the aban- 
donment of the Europe was unwarranted, and, as in the case 

of __e Amerique, was an act of bad seamanship. 
.»«•.— 

A TBEE THAT KEEPS A STANDING ABHT. 

Among the varied means of defense developed by plants in 
their ceaseless struggle for existence, there is perhaps none 
more wonderful or effective than that of a species of acacia 
which abounds on the dry savannahs of Central America. It 
is called the bull's horn thorn, from the strong curved thorns 
like bulls' horns, set in pairs all over the trunk and branches. 
These no doubt help to protect the tree from the attacks of 
browsing animals; but it has more dangerous enemies in the 
leaf cutting ants and other insects. Against these the tree 
maintains a numerous standing army, for which it provides 
snug houses stored with food, nectar to drink, and abundance 
of luscious fruit for dessert. 

When first developed, the thorns are soft and filled with a 
sweetish pulp, much relished by a species of small springing 
ants, never found except on these trees. Making a hole near 
the point of one of each pair of thorns, these ants eat out the 
interior, then burrow through the thin partition at the base 
into the other thorn, and treat it in the same manner. The 
hollow shells thus formed make admirable dwellings, none 
of which are left untenanted, as any one may discover by 
disturbing the plant, when the little warriors swarm out in 
force and attack the aggressor with jaws and stings. 

The leaves of the plant are two- winged, and at the base of 
each pair of leaflets, on the mid rib, is a gland which, when 
the leaf is young, secretes a honey- like liquid, of which the 
ants are very fond. This ensures their constant presence on 
the young leaves, and their most zealous service in driving 
off other insects. 

A still more wonderful provision of solid food is made for 
a similar purpose. At the end of each of the small divisions 
of the compound leaflet, there grows a small fruit-like body, 
which, under the microscope, looks like a golden pear. 
When the leaf _rst\infolds, the little pears are not quite ripe, 
and the ants are continually employed going from one to 
another to see how they come on. As these fruit- like bodies 
— which appear to|havel_o ether use than as ant food — do 
not all ripen at once, the ants are kept about the young leaves 
for a considerable time. When an ant finds one sufficiently 
advanced, it bites the point of attachment, then, bending 
down the prize, breaks it off and bears it away in triumph to 
the nest. 

These ants, a species of peeiidomyrmafl.ie found, as already 
noticed, only on these trees ; and that the trees really keep 
them as a body guard seems evident from the fact that, when 
planted in localities where their little protectors do not exist, 
they are speedily defoliated by leaf cutters, which let them 
severely alone on the savannahs, while their honey glands 
and golden pears offer no attractions to the ants of the forest 

Apparently both acacias and pieudomyrmas have been 
mutually modified in the course of time, until they are now 
quite dependent on each other for support and protection. 



PBOOBESS OF TJNDEBGBOUND BAILWAYS IN LONDON 

The length of underground railways now in operation in 
London is about twenty miles, and they are being extended 
in various directions. From a recent number of Iron we 
learn that the extension of the Metropolitan Railway from 
Moorgate street under Finsbury circus is proceeding with 
rapidity. The Metropolitan Inner Circle Railway is to be 
completed from Aldgate. One new branch is to extend from 
the Metropolitan Railway.Queen Victoria street, under Friday 
street, Cheapside, curving northeasterly under Philpot and 
Rood lanes, by Cullum street, under Fenchurch street to 
Aldgate, under that street, Whitechapel, Mile End, and Bow 
Road, to the North London Railway station at Bow. Another 
branch is from the line just described under Duke street, 
Houndsditch, to Roper's Building, to the Metropolitan ex- 
tension, to Meeting house yard, under Petticoat lane, Mid- 
dlesex street, with a curved junction to unite with the Me- 
tropolitan proper. Two more junctions will be made with 
the East London line at Stepney and the North London at 
Bow. All of these lines will be underground, the tracks 
being from 25 to 40 feet below the surface. The total length 
of the new lines is about five miles. 



A NEW COMET. 

The discovery of a new bright comet is announced by the 
Academy of Sciences.Vienna, in 21 hours 23 minutes right 
ascension south, 6 degrees 56 minutes declension. An ob- 
server at Yonkers, N. Y., states that it is nearly globular, 
about two minutes in diameter, with a decided condensation 
toward the center. In brightness it is above the average.but 
it does not in other respects present any notable difference 
from objects of its class. Its position at 4 o'clock A. M., of 
April 14, was approximately: Right ascension, 21 hours, 16 
minutes, 31 seconds ; eouth declination, 5 degrees,15 minutes. 
Its motion is toward the north and east. 

An observer in this city states, April 17, that it rises at 2 
A. M. , east one half south. Half an hour earlier on April 24. 
It is a telescopic object. 
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ANOTHER NEW MOTOR. 

We have to acknowledge the receipt of a pamphlet con- 
taining a description of the " Keely Motor," and a report 
upon the merits thereof, by Charles Haswell, C. E. This 
report is addressed to Messrs. Israel Corse and F. W. Foote, 
Jr., of this city, gentlemen of prominence in commercial cir- 
cles. The new motor has become the subject of lively dis- 
cussion among certain wealthy people here, by whom its 
success is considered certain. Every share of the stock has 
been taken, the offers of money having been greatly in ex- 
cess of the supply of shares. The proprietors expect to reap a 
large harvest by the sale of rights when the invention is more 
fully developed— an event which is soon expected to take place. 

The following account of the invention is given in the 
pamphlet . 

KEELY-MOTOR, 
OR HYDRO- PNEUMATIC-PULSATING- VACUO ENGINE. 

"Professor Faraday, of England, asserts that a grain of 
water contains electrical relations equivalent to a very power- 
ful flash of lightning." Knowing that the equilibrium of 
these relations is sometimes destroyed in the heavens, merely 
by a change in conditions, resulting in enormous mechanical 
worK : and, as we are constantly discovering means to change 
natural conditions : the question arises (which seems a legiti- 
mate one) why are not our locomotives and steamships pro- 
pelled with grains of water, instead of tuns ? the only answer 
that can be given is : We have as yet no knowledge of suita- 
ble means to destroy the equilibrium of these relations." 

" Mr. John W. Keely, of Philadelphia, has discovered a 
method of destroying this equilibrium, or something analo- 
gous to it, and made it the basis of an invention by which 
these conditions are changed. 

DESCRIPTION. 

" During a period of about two months, several tests have 
been made of the Keel} -Motor power, at Philadelphia, in the 
piesence of many persons, several of whom were among our 
ablest civil and mechanical engineers and experts ; the main 
facts connected therewith are thus given : 

" By a peculiar mechanical device hitherto unknown, a force 
is generated which can readily be applied to driving all kinds 
of machinery for which steam or other motive power is gene- 
rated and applied, without cost other than the mechanical de- 
vice or gent rating machine and the necessary wear of machin- 
ery. The generator is simple and comparatively inexpen- 
sive, occupying but a small space, and is light compared with 
the requirements of steam power ; and since this power is 
produced without heat, electricity, galvanism, magnetism, or 
chemicals, it is destined at an early day to revolutionize com- 
pletely the present motive powers of the world, by reason of 
the economy of its cost and space. 

" The power, so far as at present evolved and tested, has 
shown a pressure of fully 10,000 pounds per square inch, as 
the following explanation will show : The principal part of 
this power generator, now in use, is made of metal, globular 
in shape, about fifteen inches in diameter, and hollow, hav- 
ing walls about three fourths of an inch thick, a strong iron 
tube, an inch in diameter, connecting the generator with a 
cylinder used as a receiver of the power or force from the 
generator. This cylinder is made of charcoal iron, forty 
inches in length, four and one half inches internal diameter, 
with screw fitted and welded heads, two inches thick, tested 
to a pressure of 10,000 pounds per square inch ; its capacity 
is about three and one fourth gallons. This receiver was 
charged from the generator of the power in five seconds, 
and the power remained therein at least eight days without 
any addition, and from it a great number of tests were made 
without any apparent diminution of its energy or force. 

"At the end of the charged cylinder is attached a flexible 
brass conductor of drawn tubing, one fourth inch in diame- 
ter, with a bore of one thirty- second of an inch, passing from 
cylinder to ceiling, and thence to the other side of the room, 
for a distance of twenty feet to the test apparatus or force 
register ; this apparatus consists of a thick bed plate of iron, 
to which was bolted and packed a cylinder four inches in 
diameter, having a plunger or piston, the area of which was 
a little less than one square inch in surface. Below this 
piston is a chamber of about two cubic inches, with which 
the tubing from the charged cylinder is connected. The 
plunger or piston, acting perpendicularly, was the point at 
which the power was applied to a compound lever, which, 
according to Mr. Has well's measurement, was as one to fifty- 
two. The end of the short arm was securely bolted and fas- 
tened to the iron bed plate of the apparatus ; upon the long 
arm of the compound lever was suspended an iron weight of 
200 pounds. On opening the stopcock of the charged cylin- 
der connecting the tubes, the weight of 200 pounds was at 
once raised to the limit of the upward movement of the 
lever; thus, with the weight of the lever and its connections, 
indicating a pressure power of about 10,400 pounds per 
square inch, as stated before. The power generator and re- 
ceiver was supposed to be, when constructed, fully adequate 
in strength to generate and develop the full power of the in- 
vention, but it has been found too weak ; the force has proved 
to be so enormous that Mr. Keely has not dared to apply 
more than half of the power he can attain. An apparatus is 
now in process of construction which will be able to generate 
and sustain a pressure greatly in excess of that already 
shown, without rupture, though Mr. Keely does not expect 
he will need one of more than 25,000 pounds to fully develop 
his power. When the full power is measured and balanced, 
it will then be comparatively easy to construct an apparatus 
of the requisite capacity and strength for engines of any 
desired power. When an apparatus of sufiicient strength 
to allow the generation of the complement or maximum of 
force is constructed, and the vapor generated is applied to 
the working of an engine, the exhaust vapor is at once re 



solved into its original elements, and is easily returned to 
the generator for a " re-expulsion," thus making the action 
automatic, and requiring no ad iitional element for continu- 
ous working of the power. 

"The following named gentltmen have witnessed the ex- 
hibition of the above tests, and may be referred to for the 
correctness of this statement : Charles H. Haswell, civil and 
marine engineer, New York city, and formerly Engineer-in- 
Chief, U. S. N. ; William W. W. Wood, Chief of Bureau of 
Steam Engineering, U. S. N., Washington, D. C. ; S. Par- 
rish, gas engineer, Jersey City, N. J. ; Joseph Patten, engi- 
neer, Elizabeth, N. J. ; F. Glocker, machinist, Philadelphia, 
Pa. ; William Boeckel, machinist, Philadelphia, Pa." 

In connection with the foregoing statement, a professional 
report is given in the pamphlet, by Mr. Haswell, one of 
the referees mentioned above. He certifies, as the results of 
two actual working trials of the invention, as follows : 

"Mr. Keely developed a cold vapor of a density that enabled 
it, when admitted to a cylinder having a piston 1^ inches 
in diameter, to raise a weight of 150 lbs. suspended from a 
compound lever, connected as 1 to 42, which, with the weight 
of the lever and the friction due to the absence of a knife edge 
or rotating joint, was fully equal to an energy of 7,800 lbs. 
per square inch." 

"That the vapor under the piston had expansive energy. 
That the temperature of the vapor reservoir and of the 
vapor itself did not exceed that of the surrounding air. That 
to operate a 45 horse power engine, a supply of the vapor of 
793i cubic feet per minute, at 7,680 lbs. per square inch, 
would be required. That the inventor alleges that, by the 
introduction within the apparatus of a very small volume of 
water, he can generate a vapor having an expansive energy 
of from 1 to 20,000 lbs. per square inch in the brief period of 
a few seconds ; the only obstacle to the generation of this 
vapor in great volume being the capacity of materials to re 
tain it without rupture. That it is proposed to reduce the 
great pressure above mentioned by allowing the vapor to ex- 
pand into an intermediate chamber, from which pipes will 
lead the vapor, which may then be employed in lieu of steam 
in ordinary steam engines, the use of steam boilers and the 
consumption of fuel being no longer necessary." 

We consider it very kind in Chief Engineer Wood,Mr. Has- 
well, Mr. Parrish, and their associate mechanicians, to serve 
as referees for this peculiar invention. In the absence of 
such capable referees, the public in general, and perhaps 
the investing capitalists in particular, might have looked 
upon the scheme in the manner we do, namely, as an arrant 
humbug from beginning to end. 

Jugglery has a bewitching influence upon some minds. 
The learned Dr. William Crookes, of London, certified that 
the lever of his weighing machine was raised when the spir- 
itual medium, Home, simply pointed his finger at it. [See 
engraving, Scientific American, 1871.] Several of the 
Doctor's associates, eminent people, corroborated the story. 
Mr. Haswell certifies that it was cold vapor, having a pres- 
sure of 7,860 lbs. to the inch, developed by Keely, thatlift- 
ed his (Haswell's) lever. Home's trick being simpler we con- 
sider it the better of the two. 

Among Mr. Keely 's most recent predecessors in the "new 
motor " line was Paine, with his electric engine of 1871-2. 
Faraday said, you know, that every drop of water contains 
force elements equal to a streak of lightning. Paine de- 
veloped this force by means of water, adding, however, a lit- 
tle acid and zinc. With a two quart cup, Paine claimed 
to be able to generate power enough to drive vessels of the 
largest class across the ocean at the highest velocity. But 
he required a brand new engine in every case, whereas Keely 
will use the existing steam engines. 

We have before us the claims of still another aspirant 
for " new motor " fame. He is an unsophisticated genius 
from Virginia. He, too, has read aboutthe Faradaic drop of 
water, and, like Keely, brings out the power by means of a 
mechanical device — a pendulum. A child may swing a pen- 
dulum of great weight. The pendulum works an air pump 
which compresses air to twenty thousand pounds per square 
inch if need be. Thereafter a small portion of the air or 
vapor is used to maintain the swinging of the pendulum, 
while the remainder of the gigantic power is to be used to 
drive an engine on the Keely plan. 

It is barely possible that the capitalists who have been dis- 
appointed in obtaining shares in the " Keely Motor " might 
meet with better success in applying for the Pendulum stock. 
But should this likewise prove to be all taken, we are confi- 
dent that Mr. Paine will be able to supply them. The reason 
we think so is because he is so kind-hearted, finding it less 
difficult to make new shares than to refuse to sell those on 
hand. 



THE CREMATION QUESTION. 

The question of the disposition of the dead by burning the 
bodies, after the manner of the ancients, is a subject which 
has for some years past been under discussion in the scien- 
tific circles of Europe. Various processes have been devised 
as substitutes for inhumation, among others petrifaction and 
preserving in antiseptic solutions ; but in the end, it appears 
that the total disaggregation of the body by cremation has 
been considered and announced by many of the ablest foreign 
savaatu as the proper and indeed only way of avoiding the 
noxious effects resulting from the natural changes in the 
thousands of human remains buried in the neighborhood of 
thickly populated localities. Taking its origin in Europe, 
i)fa movement during the last few months has, under the in- 
ence of Sir Henry Thompson and other eminent scientific 
lUthorities, who have strongly advocated its principles.taken 
a new life and has rapidly spread over the continent. The 
people of Switzerland, and Germany especially .have accepted 



it to no small extent. At Zurich recently, 2,000 persons 
subscribed to an association having the burning of the dead 
as its sole object. At Basle, the orthodox clergymen publicly 
announced their approval of the movement,and in Geimany 
a new apparatus for carrying out the operation of incinera- 
tion has been invented and advertised. More important than 
this to us is the wide spread discussion which the subject 
has evoked at the present time also in this country. A society 
has already been formed in New York city, including among 
its members Mr. Henry Bergh, Drs. Sexton, Lorilliard, and 
J. W. S, Arnold, with many other well known citizens, for 
the purposes of promoting cremation and securing its practi - 
cal application, and columns of the daily journals are given 
up to correspondence and the views of the people upon the 
advantages and disadvantages of the system. 

The reader unversed in the process, which it is proposed 
to substitute for slow moldering in the grave, will naturally 
think of the ancient pyre and piobably suppose that it is the 
intention of the advocates of the plan to burn the bodies upon 
huge piles of variously scented wood, after the Greek or 
Roman fashion. Little would be gained in an (esthetic or 
even a sanitary point of view if such were the system, for 
the gases and fumes evolved would be far from healthy. The 
body of the poet Shelley was thus destroyed, and his biogra- 
pher tells us that, so far from being the beautiful and poetic 
rite intended, the process was a very disagreeable and 
nauseous operation. Science provides a better plan for re- 
ducing " ashes to ashes " in the apparatus especially devised 
by Professor Brunetti for the purpose, and by that inventor 
recently described in the French Revue ScientiUque. After 
having made several experiments on the human subject, in 
which the bodies were burned in the retorts of gas manufac- 
tories, in closed receptacles, and with free access of air, Pro- 
fessor Brunetti finds that an oblong furnace of fireproof brick 
is required.having 10 holes below.by means of which the in- 
tensity of the fire can be tegulated. The upper part of this 
is hollowed to receive the coffln.over which a domed cover is 
placed.by which the flames as in a reverbatory furnace, may 
be directed upon the body. Within the coffin is a metal sup- 
port or table on which the body rests.fixed by thick iron wire. 
The operation embraces three periods: the heating of the 
body, the spontaneous combustion, and the calcination of the 
bones. During the first period,and about half an hour after 
the pile of wood in the furnace has been lighted, the com- 
bustion of the body commences. If the wood has been well 
arranged, two hours suffice to produce complete carboniza- 
tion. During the third period, the air holes being opened, 
the carbonized mass is collected and placed upon a fresh 
plate and the heat is urged to the utmost, a fresh supply of 
wood being inserted. By means of this arrangement, at the 
expense of about 150 pounds of wood, complete incremation 
may be effected in two hours. When the furnace has cooled, 
the cinders and bones are collected and deposited in a funeral 
urn. 

So far as sanitary benefit to the people is concerned, We can- 
not but think the arguments of the advocates of cremation are 
cogent and forcible. It is well known that numbers have 
been rendered ill by water from springs and wells which 
have become contaminated by the near proximity of grave - 
yards, and it is also a fact that there is a miaBm arising 
from these receptacleswhich.as is universally recognized, ren- 
ders their presence in ciowded localities dangerous to health. 
We do not see the ground of the assertion that by burial 
the fertilizing properties of the bodies are lost to the earth, 
for it seems to us that they are in as good a condition for ab- 
sorption as if sprinkled in the form of ashes over the surface. 
Neither can we incline to the belief, that by adopting crema- 
tion, a point of economy will be gained, in avoiding the ex- 
pensive paraphernalia of modern funerals, since the latter 
are governed purely by the dictates of fashion, and that 
fickle individual would speedily make the jeweled urn as 
costly an affair as the sculptured stone. 

Anything which seeks to subvert a settled popular custom 
strengthened not only by long usage but by a prejudice 
growing out of a religious feeling, presents, however, at best 
a doubtful prospect of success. There is not a person, we 
may safely say, who, when the horrors of possible living 
burial,the slow decomposition.and the changes of the form of 
a loved one to a loathsome thing, to poison the health of the 
living, are laid before him, will not admit that the closed 
furnace, the pure fire flame, and the final handful of dry 
clean changeless ashes are much the better of the two means 
of disposition ; but his admission in the end will be found to 
apply to everybody in the world except himself and his 
family. It is a question of the heart in the end, not of the 
mind. Science, cold and passionless, may point out the bet- 
ter way ; but if its adoption is to tear wider the wounds 
caused by separation from those we love, no amount of rea- 
soning will induce us to follow it. A husband may give his 
wife, a mother her child, into the embraces of the earth, and 
endure the keenest sufferings as the dirt and stone rattle on 
the coffin lid ; but this act, revolting as it may be.is connected 
in the imagination with the highest and holiest of thoughts — 
the hereafter. We may bury those nearest to us in our own 
bit of ground ; we may imagine that their, forms remain 
where we put them,and we may tend the flowers which bloom 
over their resting places as messengers from them to us. All 
this we can do : but there are few, we think, who would have 
the heart to hand his dead child or wife to a public official to 
be burned, or would care to see the ashes of his ancestors 
scattered over the earth as manure. 



Postal cards are so extremely popular in this country 
that, although it is not long since they were introduced, the 
enormous number of one hundred millions have been printed 
aud issued. 
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South African Diamonds. 

Hon. Theophilus Shepstonehas pointed out that Africa, 
south of the equator, consists of a great central, irregularly 
shaped basin, the outer edge of which varies in hight from 
4,000 to 10,000 feet above the level of sea, and that through 
this rim the Orange River to the southwest, and the Limpopo 
River to the northeast, cut their way. It is near the exit 
of the former, f romj the enormous basin , that the diamond fields 
lie, while gold in large quantities is being obtained from the 
northeastern district. The author of this paper conjectures 
that this basin is the dry bed of an enormous inland sea, and 
that the diamonds which are found in it are formed by car- 
bonic acid gas, ejected by the action of subterranean heat 
through fissures in the earth's surface, into the bed of the 
dried-up sea, the water of which was sufficiently deep to im- 
prison and liquefy the gas after its evolution. The discovery 
of the process by which this liquid gas became crystallized, 
whether by electric or magnetic current, or by the potent in- 
fluence of iron in some of its numerous forms, must be left 
to future scientific investigations. 

Br. Robert Mann, late Superintendent of Education in the 
Colony of Natal, states that, since the serious working of the 
diamond fields in 1871, large numbers of diamonds had been 
obtained, and it was estimated that is 1872 there were no less 
20,000 miners engaged in searching for them. So large had 
been the yield that a very material diminution had been 
brought about in the value of thelarger gems in the home mar- 
ket, and the diggers are now leaving the diamond fields for 
the more profitable northeastern gold fields. The result of 
the discovery of these fields has been to develop South African 
commercial enterprize, and to civilize the wild tribes in that 
part of the continent. 

Mr. Sopen, a diamond merchant, states that the number 
of diamonds of the purest water received from the Cape was 
very small, not amounting, on the whole, to more than two 
or three per cent, while of ten carat stones not one in 10,000 
was perfect. In consequence of the large quantity of second 
class stones received from the Cape, such gems were now six- 
ty or seventy per cent cheaper than they were three years 
ago. Stones which some time since would have realised $7,500 
would now only fetch $1,000. The Srst class diamonds, how- 
ever, were rather dearer than formerly 




IMPROVED PORTABLE 0ILEE. 
Oar engraving illustrates a novel combination of an oiler 
with a pair of tongs, in such a manner that, by compressing 
the tongs, the oiler will be turned so as to bring its spout 

downward. The handles 
E the tongs are of suf- 
cient length to enable 
person to reach jour- 
al boxes overhead with- 
ut the necessity of a 
\ tep ladder. In the cen- 

[Bl. sr of the flat sides of 

lie oil can are secured 
lurnals, one of which 
1 simply pivoted in an 
rm of the tongs, while 
le other, A, is made 
>ng and with a quarter 
irn twist. This, play- 
ig in a slot in the other 
iw of the tongs, gives 
he oiler a quarter turn 
rhen the former are 
impressed. After the 
iws are brought togeth- 
r so as to meet the 
Ide of the can, further 
ressure squeezes the 
itter, forcing out the 
il, and this is con- 
inued until the handles 
re freed, when the 
pring, placed at B, 
'ushes the jaws apart, 
nd thereby causes the 
iler to return to its up- 
right position. The wire 
pin or point, C, is designed for picking out the holes in 
boxes before oiling. This, when the tongs are compressed, 
turns around out of the way. This ingenious device was 
patented by Mr. Gabriel W. Crossley, of Cleveland, Ohio. 



Mechanical Stokers, 

Contrivances for mechanical stoking appear to be among 
the most promising devices for economizing fuel. The at- 
tempts to supply an automatic feed for furnaces are usually, 
and perhaps wisely, imitations of the hand method, which 
is in the main so good that, whenever volumes of smoke are 
perceived issuing from a chimney, it may be inferred that 
the stoker is somewhat in fault. 

The patent mechanical stoker of Mr. Billwyn Smith, illus- 
trated herewith, is, like the others, an attempt to work the 
hand- stoking method by mechanical means. A hopper ma- 
chine, known as Standley's, was in use forty years ago, and 
was considered to act well ; but was so complicated in its 
parts that, owing to the rough nature of the material with 
which it had to deal, it was liable to continually get out of 
order. Mr. Smith claims to have entirely overcome these 
difficulties in his machine. The first-object which he seeks 
to attain is the saving of coal. The first step towards this 
is by regular distribution of the fuel, which is brought from 
the hopper by a screw, and falls upon a pair of fans running 
at a high speed, which project it over the fire and spread it 



with remarkable evenness. Consequent upon this regular 
feed, the gases, which are usually lost and go up the chimney 
as smoke, are consumed. Not the least advantage of im- 
proved methods of stoking is the boon of freedom from the 
dense smoke which now hangs over our manufacturing 
towns, especially when this now worse than useless sub- 
stance is turned to profitable account. Another source of 
economy in fuel is found in the rocking bars supplied with 
the machine, which so far do away with the opening of the 
fire doors that, in some boilers, the doors are only opened 
when the works are stopped for meals. 

From experiments with measured coal and water the re- 
sults on land are stated to be, as contrasted with ordinary 
Cornish boilers with specially good hand firing, a saving of 




from ten to twelve per cent by the use of this machine, 
apart from the avoidance of the smoke nuisance, and the 
saving to the boiler, and of labor to the fireman. 

But beyond its value upon land, it is even of more impor- 
tance in its application to steamers, especially those which 
sail to tropical climates. ■ A strong recommendation of these 
mechanical appliances is the fact that, by their use, the heat 
in the stokehole on board the Lisboness, under the equator, 
was reduced by thirty degrees, and that this steamer made 
a faster run with six fires then she had ever done previously 
with eight. The saving in the cost of fuel alone is, in this 
case, alleged to have been 80 per cent. Anything which 
promises so favorably as this must bo well worthy of the 
serious consideration of all steamship owners, especially as 
a decrease of stokers' labor to the extent of 70 per cent is 
also recorded in favor of the machine. 

In mechanical, as in hand stoking, there are three princi- 
pal points — a regular supply of fuel, its equable distribution 
over the bars, and a very carefully adjusted supply of air. 
Each of these is so intimately dependent upon the other two 
that all three must be effected together if the problem which 
mechanical stokers attack is to be solved at all. Mr. Smith's 
seems to be a praiseworthy attempt to deal with it, and the 
recorded performances of his machine appear to be very sa- 
tisfactory. — Iron. 

m <#» m 
Labor Legislation In California. 

The Legislature of California recently passed a bill provi- 
ding that no conductor or driver of a street car should ba com- 
pelled to labor more than twelve hours a day without extra 
pay. Governor Booth vetoed the bill, giving his reasons in 
the following language : 

"I am clearly of opinion that [under the operation of the 
inexorable law of supply and demand the wages of labor 
cannot be fixed by legislative enactment ; and that the prac- 
tical effect of this bill would be to reduce wages in the two 
instances specified, in the same proportion as the hours are 
reduced, and compel an additional reduction by the friction 
it creates. The laborer, too, often has to sell Monday's labor 
to buy Tuesday's bread, and every artificial obstruction in 
the sale of Monday's labor only tends to make the bread of 
Tuesday harder and scantier. The bill in effect says to the 
man seeking employment as driver or conductor : Whatever 
may be your necessities or hopes, you shall not labor for one 
employer more than twelve hours per day. All occupations 
are equally open to drivers and conductors with all other 
men. Can the law make a better contract for them than 
they can make for themselves ? If a man prefers to work in 
his vocation fifteen hours for $2.50, rather than twelve hours 
for $2, is the law which prevents him a substantial kindness 
to him ? That the necessity which lies behind such a choice.or 
which induces him. to make either contract, is a hardship is 
too true. If the law could remove that, it would indeed be 
blessed. But, since it cannot, does not attempt it, cannot 
even judge of its extent in individual cases, is it wise to pre- 
vent the individual from making his own choice in his indi- 
vidual case? No man will accept employment for more than 
twelve hours per day, except to escape from some greater 
hardship. Is it right. to close this avenue of escape — to cut 
off his right to choose for himself between want in his fam- 
ily and extreme toil for himself? The classes this bill seeks 
to benefit would, hardly admit that there was anything in 
the nature of their employment to differentiate it from that 
of all other free labor, and assimilate it to that of servitude, 
which the law must of necessity regulate in the absence of 



free agency. The fact that any man in a land of plenty is 
compelled to work more than twelve hours a day to procure 
bread for his family is a sad commentary upon our civiliza- 
tion and society — the more sad when we know there are hun- 
dreds of applicants for so poor a boon as the opportunity to 
do so. The great evil is not that a few men in one employ 
ment do this, but that there are so many who would be glad 
to. If the necessity for laboring for disproportionate pay, 
or of devoting the natural hours of rest and recreation to 
severe toil, were peculiar to the classes named, the law might 
possibly modify the wrong : or, it is more reasonable to 
think, society itself would soon supply a complete remedy. 
It is because the same unadjusted conflict between the right 
and wrong is'active and clearly visible, in many other occu- 
pations, that legislation, looking only to one feature of a 
vast system, is of questionable power. To remember the 
car driver and forget the seamstress ; to pity and provide for 
the conductor and forget the many who have equal claims to 
consideration ; to guard one class against oppression and neg- 
lect a larger number, in whose tacit demands for relief pre- 
cisely the same principle is involved, is to invest the statute 
with a character which is partial, and is to make the law in- 
vidious. Overwork and underpay are common factors in a 
great problem ; they constitute an evil in all countries. This 
great central evil there is no attempt to reach. In the shaip 
competitions of society, in the relations between capital and 
labor, which are the outgrowth of our imperfect civilization, 
perhaps any attempt to reach it by direct legislation would 
be futile. It is a part of the theory of our government that 
its adult citizens are free agents ; that they can select their 
employments and judge of their abilities and necessities to 
better advantage for themselves than the State can do for 
them. Beeply convinced that this is in contravention of 
that theory, and that it, in practical effect, would be an injury 
to the class it seeks to benefit, I am constrained to return it 
without approval." 

■ H i m 
IMPROVED COMBINATION SCISSOBS. 

Mr. Casper Van Hoosen, of New York city, is the inventor 
of the novel form of scissors represented in the accompany- 
ing engraving, and has provided a device which, we imagine, 
will be found a quite convenient addition to the work basket. 

At the inner edges of the blades, and near the pivot of the 
same, are formed curved 
slots, which cause said 
edges to terminate in 
sharp corners. The slot 
on the broad blade is 
shouldered at A, and the 
projection thus formed, 
when the scissors are suf- 
ficiently closed, strikes 
against the stop, B, 
which is a simple screw 
readily turned in and out 
of a nut. C is a stop 
which slides, and is held 
by friction upon the edge 
of one slot, as shown, 
the latter being suitably 
graduated. 

The object of this ar- 
rangement is to enable a 
number of button hole 
slits to be cut with uni- 
formity and accuracy af- 
ter the scissors are once 
adjusted. The operation 
is as follows: The blades 
being widely opened, the 
cloth is carried between 
them, and its edge led 
into the curved slot. The 
distance from the sharp 
inner lower corners of 
the blades to the stop, C, 
measures the space of 
the inner end of the but- 
ton hole from the edge 
of the cloth, and conse- 
quently, by moving the stop, C, along its slot, this space san 
be altered at will. The length of the button hole is governed 
by the stop, B, which is screwed in more or less, so that the 
shoulder, A, takes against it sooner or later. The proper ad- 
justments once made, it is evident that the operator can cut 
as many slits as rapidly as he chooses, and all will be of the 
same size ; and by noting the position of the stop, C, with re- 
ference to the divisions on the slot, and also that of the angle 
formed by the blades when brought as near together as the 
stop, B, will allow, with reference to the markings on the 
broad blade, the same adjustment may accurately be remade 
at any time. Upon the ends of the handles are formed two 
jaws, so located that, when the handles are brought together, 
a pair of pliers or tweezers is formed. 




Cement for Aquaria. — An adhesive cement for aquaria 
may be made, according to Klein, by mixing equal parts of 
flowers of sulphur, pulverized sal ammoniac, and iron filings, 
with good linseed oil vatnish.and then adding enough of pure 
white lead to form a firm, easily worked mass. 

* «•» 

Dr. Hakbury Smitii writes to say that our mention of a 
gallon of water as containing 277"274 cubic inches is an er- 
ror. The English imperial gallon is 277 '274 inches, and is 
about one fifth more than the American gallon, which is ex - 
actly 231 cubic inches capacity. 
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AN INSTANTANEOUS LIFE PBESEBVING BAFT. 

The history of recent marine catastrophes, such as those 
of the Atlantic, Northfteet, and Ville du Havre, prove that 
vessels, after becoming severely injured, generally sink with- 
in half an hour. The unavoidable confusion which follows 
the occurrence of a sudden disaster renders such means of 
safety as the boats, which require care and some time to 
launch , of little value ; but, on 
the other hand, devices which 
may be instantaneously set afloat, 
such as light rafts, would, if pro- 
perly disposed about a vessel, be 
of the greatest efficiency in sa- 
ving life. There are certain re- 
quirements, however, which such 
apparatus must meet in order to 
be of sure utility in the time of 
need, and which may be summed 
up as follows: They must be of 
sufficient capacity to support.say, 
from 400 to 600 persons, so loca- 
ted as to necessitate no altera- 
tions in the vessel or so as to in- 
terfere with her management, 
perfectly accessible, and, finally, 
so applied to the side of the ship 
as, when afloat, to be readily 
reached by the passengers. 

In the illustrations herewith 
given is represented a new form 
of " instantaneous raft," which 
appears to be of considerable 
value, judging from its general 
design, and which may be ar- 
ranged in connection with steam- 
ers of the largest size. Our en- 
gravings are drawn to the pro- 
portions of the Ville de Paris 
and Pereire, both transatlantic 
steamers of heavy tunnage. 

Fig. 1 shows the apparatus 
banging from its davits, ready 
for use, and Fig. 2, the same 
afloat. A reservoir of strong 
sheet iron, containing 106 cubic 
feet of air compressed to 15 at- 
mospheres, is placed in the en- 
gine room, and kept always 
charged by means of the pumv 
ordinarily used by divers in de- 
scending to repair the bottom or screw. Tubes pass through 
an expansion chamber, which is three fourths full of water, 
and discharge the air into the same through perforations in 
their sides, the blast finally escaping through a heavy iron 
pipe. The latter will be seen in the illustrations between 
the davits, as it extends up through the deck. It is filled 
with several cleats to allow of access to its outer extremity. 
This pipe, together with the reservoir and the expansion 
chamber, aTe carefully tarred inside or lined with rubber, so 
as to preclude any possible leak- 
age. The column, D, is united 
by means of a strong screw 
sleeve, N, to the insufflation tube 
of a huge air mattress, M (length 
26 feet, width 23 feet, and thick- 
ness 20 inches), which is con- 
tained rolled up in an envelope, 
E (Fig. 1), and suspended like a 
boat above the bulwarks. F F, 
Fig. 2, are strips of wood se- 
cured transversely across the 
upper side of the mattress, above 
which, again, is attached a cover 
or deck, P, of heavy canvas. To 
the latter is longitudinally se- 
cured three flexible tubes, Q, 
Fig. 2. 

When the command is given 
to lower the raft, the crew, of 
about a dozen men, cast loose the 
cords, H, thus allowing the mat- 
tress to unroll and bang (by the 
screw sleeve, N,) alongside the 
phi p. While in this position, 
heavy iron rods are pushed into 
the tubes, (i, thus holding the 
apparatus extended. A turn or 
two of the handles onthe screw 
connection, N, admits the air 
from pipe, D, which speedily in- 
flates the mattress. Another turn 
closes the connection and con- 
fines the air, and one more twist 
disengages the screws, when the 
raft drops into the water. Here 
it is held by wire ropes, J, which 
are secured to rings which travel 
on the vertical stationary guys, 
S, thus retaining the taft close 
up to the ship's side. In the rail 
are m ade two ports, V, which af- 
ford access to the Jacob's ladder 
leading down to the raft. The 
latter is finally set adrift, after 
being manned, by removing the 
pegs, R, which connect it with 



the cords, T. The Bevue Induatrielle, to which journal we 
are indebted for our engravings, states that the device has 
been practically tested with considerable success. At the 
present day, when losses of ocean steamers are more than usu- 
ally prevalent, such inventions are of especial and timely 
importance. 
i Full investigation of the merits of such devices, and prac- 




Fig. 1.-INSTANTANE0US LIFE PBESEBVING BAFT 

tical trials of the- same, are among the most imperative du- 
ties of the owners of steamships. 



Wilde's Electric Light. 

The Comet, a British gunboat, has lately been fitted with 
one of Wilde's electric lights, which operates with great suc- 
cess. A recent trial showed that its power was immense, 
and that no boat could approach the light within a mile with- 
out being discovered. In a boat at 2,000 yards distance from 




the Comet, and with the beam of light brought to bear upon 
the bat, the Times newspaper could be read with the great- 
est ease. 

Mr. Wilde's apparatus consists of two parts — an electro- 
magnetic induction machine for producing the electricity, 
and an arrangement for regulating the light produced by the 
current, and projecting it upon distant objects. 

The electro-magnetic induction 
is founded upon a new and some- 
what paradoxical principle dis 
covered by Mr. Wilde — that 
matrnets and electric currents in- 
definitely weak can produce 
magnets and currents of indefi- 
nite strength. The machine con- 
sists of a circular or cylindrical 
framing of cast iron, round the 
interior of which are arranged 
a number of electro magnets at 
equal angular distances from 
each other. A cast iron disk is 
mounted on a driving shaft run- 
ning in bearings fitted to each 
side of the framing, and carries 
a number of armatures revolv- 
ing before lhe electro magnets. 
A slight charge of magnetism 
is imparted to the electro-mag- 
nets before the machine is used 
for the first time, by transmitting 
a momentary current through 
the wires surrounding the iron 
cores, or by touching their ex- 
tremities with the poles of a 
permanent magnet. This ini- 
tial charge is always retained by 
the electro-magnets, and is the 
basis of the augmentations of 
the electricity and magnetism 
produced by the rotations of the 
armatures. As the armatures 
revolve, they become slightly 
magnetized in their passages be- 
tween the poles of the electro- 
magnets, generating weak cur- 
rents in the insulated wires sur- 
rounding them. These currents 
are transmitted, by means of a 
commutator, through the wires 
surrounding the electro-mag- 
nets, so as to increase their magnetism until, by a series of 
actions and reactions of the armatures and electro-magnets 
on each other, the magnetism is exalted to the highest de- 
gree of intensity, and the most powerful currents of electri- 
city are produced. A small fraction of the current thus pro- 
duced is sufficient to sustain the power of the electro-mag- 
nets, while the major portion of the current produces the 
light. The machine on board the Comet is 28 inches high 
34 inches in length, and 21 inches in diameter. Its weight 
is 11 cwt. About four horse 
power is required to drive it at 
a velocity of 600 revolutions per 
minute, and this driving power 
is obtained on board the Comet 
from the fly wheel of the small 
engine that raises and lowers the 
eighteen tun gun and its plat- 
form. At this velocity the cur- 
rent will fuse an iron wire 6 feet 
long and 05 inch in diameter, 
and will burn carbons half an 
inch square. In this machine 
the alternating current is used for 
producing the light, past expe- 
rience in lighthouse illumination 
having proved it to be greatly 
superior to the direct or continu- 
ous current, since it has the im- 
portant advantage of consuming 
the carbons equally, and thus al- 
ways retains the luminous point 
in the focus of the optical appa- 
ratus used in connection with 
the machine. The alternating 
current also dispenses with com- 
mutators, and the destructive 
spark on the rubbing surfaces is 
also avoided when the light may 
be accidentally extinguished, or 
when the circuit becomes broken 
from any other cause. Copper 
wire conductors are laid from the 
machine along the Comet's deck, 
from the position of the machine 
over the engine room to the fore 
part of the vessel, for the trans- 
mission of the electric current to 
the apparatus where the light is 
regulated and projected from. 
All the arrangements on board 
the Comet, in this respect, have 
been made 'to render the light 
available for naval purposes, 
whether as a torpedo boat detec- 
tor or otherwise, and with this 
View a simple mechanical regu- 
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lator arrangement, worked by the hand, has been substituted 
for the delicate mechanism by which the carbon poles have 
hitherto been automatically adjusted. The carbons, as they 
consume, are made to approach each other by means of a 
right and a left handed screw, the screws being made to act 
independently of each other, so as to allow of the adjust- 
ment of the carbons to the focus of the optical apparatus 
used for projecting the light. The regulator, with its carbon 
points, is placed in the focus of a catadioptric lens, which 
parallelizes the divergent rays of the light into a single beam 
of great intensity. The lens, with the regulator, is pivoted 
horizontally and vertically on the top of a short iron column 
fixed on the forecastle bulwarks of the Comet. The box 
holding the lens and regulator with the carbons is thus well 
elevated above the bows of the vessel, and the beam of light, 
by the action of a quick screw adjustment, may be directed 
to every part of the horizon, and cover any object within the 
vertical angle of itB range. As the carbons only require re- 
gulating once in two or three minutes, this is effected by the 
man in charge without any interruption in the movements 
for directing the beam of light. 

Mr. Wilde, in his official communications with the Admi- 
ralty, has estimated the cost of producing the light from his 
machine on board the Comet, exclusive of the driving power 
obtained from the vessel's engine room, at only 4d. per hour. 

m H i » 

JAMES BOGAKDTJS. 

Mr. James Bogardus, an inventor celebrated both for the 
multiplicity and variety as well as the value of his produc- 
tions, recently died in this city in the 75th year of his age. 
The record of his life is one of continuous labors repeatedly 
crowned with substantial success, of a versatile genius which 
devoted itself to the origination of devices in widely differ- 
ing arts and industries, and finally of unremitting toil in the 
search for the new and useful, pursued even to the day of hia 
death. 

Born in the first year of this century, at Catskill, N. Y., Mr. 
Bogardus quite early in life developed a strong taste for in- 
vention, and while still a young man obtained the highest 
premium for an eight day, three wheel chronometer clock ; 
subsequently he devised a complicated time piece without 
dial wheels. In 1838, however, he produced his first gener- 
ally useful invention, the " ring flyer," still largely em- 
ployed in cotton- spinning machinery; this was followed by 
an excellent form of sugar grinding mill, also now in use. 
The steel die of the first gold medal of the American Insti- 
tute was cut by an engraving machine invented by Mr. Bo- 
gardus in 1831, about the time of his production of the 
transfer machine, now everywhere employed for printing 
bank notes from separate dies. In the following year he in- 
vented the first dry gas meter, and then modified his plans 
so as to produce an apparatus,for the same purpose, of totally 
different construction. In 1833 he patented a pencil case of 
ingeniously novel design. Being in England in 1836,lie an- 
swered a challenge in the public prints by inventing 
an engraving machine which made not only an accur 
ate facsimile of the head of Ariadne on a medal, but also 
engraved from the medal comic facial expressions. This 
device was followed by an engine-turning machine, and in 
1839 by his winning a prize of $2,000, over 3,000 competitors, 
for the best machine for making postage 6tamp3. Mr. 
Bogardus' plan for the erection of iron edifices, as shown 
in his own factory at the corner of Center and Duane streets 
in this city, haB been largely adopted throughout the 
cjuntry. 

The inventions of this remarkable man realized for 
him a large fortune, but the accession to wealth seemed 
to offer no inducement for him to remit his exertions. He 
was devising an apparatus for deep sea sounding at the time 
of his death. 



PEEVENIION IN PLA.CE OF CUBE. 

President Barnard, in his late address before the Health 
Association on 1 -> occasion of its meeting in this city, inti- 
lij a:ed ihat the aU <. .. ce of modern science was such that the 
physician would eventually find his occupation gone. The 
people would, it wis considered, as they advanced further in 
knowledge of natural laws, become more and more able to 
dispense with the doctor, and in brief would learn so to 
apply the " ounce of prevention " as to obviate the necessity 
of the " pound of cure." We do not agree in the view that 
the physician will ever become a useless member of society, 
for the simple reason that, instead of decreasing the share of 
his duties, the culture of preventive medicine — of the knowl- 
edge of how to prevent diseases as well as to curs them after 
they are engendered — must tend to amplify and enlarge the 
same. His will ba the task, not merely to recognize the 
forms of ills and endeavor to combat their effects.but to look 
into the future and, through the aid of circumstances of the 
present, predict possible evils and point out means of defense. 
Add to this the constantly increasing knowledge of drugs 
and their properties, of the wonderful relations of mind and 
body, of the nature and habits of disease, which Science is 
rapidly developing, and the physician of the future has 
before him not a narrower but a far wider field for the exer- 
cise of his skill. 

"Preventive medicine," says Dr. Henry Bowditch, in an 
an admirable and exhaustive paper on the subject, which we 
find in the fifth annual report of the State of Massachu- 
setts, " is the natural outgrowth of modern thought and re 
sources, stimulated by centuries of suffering and by tba 
sacrifice of multitudes of human beings." The various les- 
sons given us by Nature as to the possibility of checking or 
preventing disease have culminated in the fact that the State 
uses its moral power and material resources toward preserv- 
ing the health of its citizens. As to how far the State may 



thus exercise authority, there is a difference of opinion ;*but 
the views expressed in the paper before as (pointing out that 
the neglect of a city government to provide proper sewerage 
and the course of a common drunkard, both tending to dis- 
turb the public peace and the comfort of individuals, are alike 
crimes and should be considered as such in law), seem fraught 
with a deal of sound sense. The existence of vile deposits 
which overwhelm the inhabitants with a tainted atmosphere 
or the spread of a habit which strikes at the root of the phy- 
sical, moral, and intellectual health of the people, are both 
producers of disease to the community which should be as 
sedulously guarded against as the visitation of a fever to 
the individual, and the means used to defend the people 
from their ravages are striking examples of pure preventive 
medicine. 

In considering the best chances of a person having a 
tendency to consumption arriving at a good old age after a 
life of health, Dr. Bowditch discusses a few general topics 
and lays down a number of plain rules for sanitary guidance, 
which are mainly generally applicable to every one. Under 
the subdivision of residence, the first point urged is that the 
cellar should be always dry. No possibility should exist 
of drinking water becoming contaminated by refuse ; and 
hence for the latter, closely ceroented stone, brick or vitrified 
tile drains should be used, while the supply for drinking 
should be brought to the house from some distant spring or 
pond. The dwelling in best located on an elevated knoll, 
open to the south and west winds, but somewhat shielded 
from the north and east. There should be means of allow- 
ing sunlight to enter every room. As regards temperature, 
about 70° as a medium is the best, and this heat should be 
derived from open fire places connected with well constructed 
chimneys in every room. 

With reference to clothing, the writer condemns sudden 
changes made in the spring of the year, and points out the 
well known objections to thin soled shoes, tight lacing, and 
low dresses. Bathing is recommended in moderation as a 
check to consumptive tendencies. Surf bathing, however, 
should be cautiously indulged in by all predisposed to pul- 
monary difficulties. 

Dr. Bowditch condemns very strongly the neglect of re- 
creation common to Americans. Children naturally weak 
should be compelled to play in the open air, and business 
men should make it a rule to leave work for a certain period 
each day and devote the same to exercise or other relaxation. 
In matters of education among people showing the slightest 
tendency toward consumption, it should be a steadfast law 
that the mind should be wholly subservient to the body's 
welfare. 

The various kinds of physical exercise are considered by 
Dr. Bowditch in some detail. Walking, he beTieves.is the best 
form, and most generally applicable. It exercises the body 
better than any other method. The most favorable time is 
about midday in winter and in the morning and toward 
evening in summer. Late in the evening is less useful be 
cause of the liability to dampness and coldness in the absence 
of the sun's rays. Fast running,in the opinion of the writer, 
is pernicious to consumptives ; it produces violent motions 
of the heart and too rapid breathing, and consequently great 
tendency of blood to the lungs. As regards dancing, it is 
said that, at appropriate hours and for a proper length of 
time, nothing can be better. It promotes grace and ease of 
motion and positive health, if used thus properly. Horse- 
back exercise for consumptives is excellent, and in fact a 
remedy for the disease at its inception. An easy pacing or 
galloping horse is better than a hard, square, solid trotter, as 
the latter is apt to cause pains in the chest and undue 
fatigue. Driving for health should be in an open carriage ; 
the back should never be rolled up while the sides are erect, 
because the draft thereby produced will be liable to cause a 
cold and consequent injury to the lungs. 

Gymnastics, while increasing the power of the muscles.are 
of little advantage in warding off phthisis. Many stalwart 
gymnasts have been victims to consumption. The swinging 
of heavy clubs about the head cannot be recommended. Less 
exercise than that with the arms causes hcamorrhage in those 
consumptively inclined. Boxing puts almost too much 
strain on the heart and lungs, and it is questionable whether 
severe blows on the chest are ever of use. Bowling should 
be avoided by consumptives. Bowing tends to expand the 
chest, and, if do racing be undertaken, may prove of great 
value. Swimming should be used with great caution, as too 
long a stop in the water is apt by itself to bring en con- 
sumption. 

Dr. Bowditch, in conclusion.says that if these recommenda- 
tions, with others that might be added by any family physician, 
could be thoroughly carried out by the patient during child- 
hood, and by the man or woman when arrived at adult life, 
many that will now die of consumption would escape that 
calamity. 
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Tbe Analyzing; Power of tbe Spectroscope. 

To the Editor of the Scientific American: 

The science of spectrum analysis is not yet a hundred 
years old, but the results obtained in this short time are sur- 
prising. The grandest principle evolved is, the uniformity 
of the elements composing the universe. The earths, metals, 
and gases, of which the planet on which we live is made up, 
have been found to be present in the sun and the fixed stars, 
and some of them also in nebulas and comets. By analysis 
of sunlight, several new metals hare been discovered, whose 
presence in our world was not theretofore known. Some 
connection has also been found to exist between the spots 



and glowing gas streams of the sun and electrical phenomena; 
although the subject has not been sufficiently studied for the 
laws governing this relation to be definitely established. 
When we think that, for many thousands of years, Nature 
has set the rainbow in the heavens, as a constantly recurring 
hint of the great laws of the light shut up in the tiny globules 
of water, it seems strange that man did not sooner grasp at 
some of this half concealed knowledge. But it is not of the 
results of spectrum analysis of which I wish to speak, but of 
the minute analyzing powers of the instrument itself. 

The most interesting of these is the power of indicating 
the size, shape, and motion of the gas flames of the sun. 
Prom time to time, streams of glowing gas shoot out from 
the surface of the sun, to the hight sometimes of one hun- 
dred thousand miles, and with a rapidity of one hun- 
dred miles or more in a second of time. They may have also 
a lateral motion.and develope into the most fantastic shapes. 
It is possible to measure with accuracy these swift twistings 
and turnings,to draw their contours,and to note not only the 
rate of velocity but also the angles which they make with 
the surface of the sun. 

Another interesting power of this instrument is that of 
denoting the presence of extremely minute quantities of 
substances. The most common of all known substances is 
sodium, the base of common salt. Indeed so universally 
distributed is it .that great difficulty is experienced in obtain- 
ing a spectrum without the characteristic lines of this metal. 
It will not be wondered at when we learn that the spectro- 
scope will demonstrate the presence of so small a quantity as 
one fourteen millionth of a milligramme.or i4ooao<i006o °' 
a gramme. 

There are three other metals of which the spectroscope has 
the susceptibility of demonstrating even smaller quantities, 
namely, lithium, thallium, and Btronthium, the visible 
quantities being one forty, eighty, and one hundred million this 
of a milligramme respectively. 

It must not be supposed that the instrument is employed 
only in astronomical and chemical science. In many me- 
chanical aits, it has become useful, as for instance in the 
preparation of dyes. It comes to the assistance of the public 
analyzer in testing the purity of wine, beer, cheese, butter, 
etc. It has opened an important field of research to the phy- 
sician, diagnosing for him the condition of the tissues and 
fluids of the human body. It is moreover an aid in the ad- 
ministration of justice, in detecting the presence of blood or 
of poison. 

In conclusion, let me give, as an illustration of its accur- 
ate and minute power, the examination of human blood. 
Blood may be burned, treated with acid, dried or washed or 
kept for an indefinite period of time, and yet this instrument 
will detect the presence of the constituents of the blood in 
the substance that remains. 

Moreover the fresh blood globules ara so minute that, if 
three thousand of them be placed in a row, they will measure 
barely an inch in length : yet one half of one of these globules 
or one six-thousandth of an inch of blood, may be detected 
by the spectroscope, S, H. C, M. D. 



Polishing a Parabolic Mirror. 

To the Editor of the Scientific American : 

Having read with much interest, in your recent isBues, an 
account of a proposed plan for constructing a mammoth te- 
lescope, and having heard it stated that it would be a diffi- 
cult matter to turn and polish a parabolic mirror of a large 
size, I inclose a drawing of a device which suggests itself to 
me as adapted to the requirements of the case ; aod I think 
it should be brought to the notice of any parties contempla- 
ting the erection of such a telescope : 

A is the mirror, B a bar, extending across the top of the 
mirror and having lugs, 6 b ; C is a guide, having the exact 
curve to which it is designed to turn the mirror, and on which 
a lug, on the journal, D, slides ; E is the tool (which is de- 




tachable), from which the shaft extends upwards through 
the journal, D, above which there is a collar. P is a pulley, 
from which the shaft receives its motion, the belt running at 
right angles to the plane of action of the shaft ; F' is a jour- 
nal, turning in a socket in the bar. 

It is clear that, by imparting to the shaft a high velocity, 
and then rocking it slowly from side to side, at the same time 
slowly revolving the mirror, the whole of the surface 
will be traversed by the tool, and will have the exact curve 
of the guide, C. Probably the best mode of imparting the 
oscillating motion to the shaft would be by extending it above 
the pulley, attaching a pivoted rod at the top, and operating 
it by hand. Wm. B. Cooper. 

Philadelphia, Pa. 

m l # i m 

We see, in the London Building 2Tews,iha.t it is proposed to 
construct a railway from Naples to the crater of Mount 
Vesuvius. The journey will be made in an hour and a quarter, 
and the line is to cost six or eight hundred thousand dollars. 
One of the promoters is said " to be enabled, by his study of 
the subject, to guarantee the safety of the passengers in the. 
event of an eruption." 
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STBAIN DIAGBAM8-WHAT THEY ABE AND WHAT 
THET TELL VS. 



BY PBOFESSOB B, H, THTJBSTOBT. 



A strain diagram is a graphical representation of the va- 
riation, of the resistance of a specimen of any material, with 
the change of form which occurs when it is strained by ex- 
temal forces. It is usually a curve, sometimes of regular 



The striking peculiarity of C, its reversed curvature, is 
supposed to be produced by the existence, in considerable 
amount, of the internal strain of which the effects were de- 
scribed in the Scientific American of April 11, and which 
is there described as a lack of homogeneousness as to strain. 
Were there not an appreciable amount of internal strain, this 
portion of the line would present the appearance seen in D 
and in E, and would be parallel to the elasticity line, 11. The 
! degree of this reversed curvature, and the deviation from 



form, but generally of an irregular Bhape. Were the mate- 
rial always perfectly homogeneous, and absolutely uniform : parallelism with 1 1, shows how much the metal is affected 



throughout, in composition, texture, and in the distribution 
of the molecular forces, this diagram would be a smooth, 
graceful, regular curve ; but every variation from homoge 
nousness and uniformity, in any of its properties, must af- 
fect the curve, and, as a strain diagram, it becomes a record 
from which an accomplished observer should be able to de- 
duce the true physical character, and sometimes even the 
chemical nature, of the material represented. 

Strain diagrams of the material of construction are best 
obtained, where accuracy and completeness of information 
are desirable, by means of an autographic recording appara- 
tus, attached to a machine for testing by torsion, in the man- 
ner adopted by the writer and already several times referred 
to in the columns of the Scientific American ; but, in the 
works of Rodman, Captain King, and others, may be found 
strain diagrams produced by plotting carefully the results of 
experiments made in the ordinary manner. The finest curveB 
yet published are to be found in the account of the experi- 
ments of the Swedish Royal Commission, written by K. 
Styffe, of the School of Technology at Stockholm. 

Referring to the illustrated article published in the Scien. 
tific American of January 17, the reader will readily see 
how to construct such diagrams for himself. To secure sa- 
tisfactory results, however, great care must be taken, in ob- 
servation and record of the first effects of the applied force, 
since the most valuable indications are often obtained from 
that part which represents the first six or eight degrees of 
twist. 

Fig. 1 represents this portion of the strain diagrams pro- 
duced at the Stevens Institute of Technology, by specimens 
of iron and other metals, of standard size, five eighths inch 
diameter and one inch long, in the reduced part, by the au- 
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graphic machine. It will be seen that they are so formed 
that each point of the curve is so situated that its bight above 
the base line (that is its ordinate, as it is called), measures 
the force which strains the piece to a degree which is pro- 
portional to the distance of the point from the right hand 
border of the diagram, that is to say, the latter distance is 
the abscissa of the given point. 

Space will not permit an extended explanation of the me- 
thods of determination of the meaning of each peculiarity 
of the curve, or of the operations of verification, as they are 
described in sufficient detail in the account of the research 
published elsewhere. * It is only necessary to state here that an 
early acquired familiarity with steam engine indicator cards 
and long practice in their interpretation, probably first promp- 
ted the critical examination of these diagrams ; and, as with 
the indicator diagrams, careful observation and comparison 
led to interesting and useful deductions as to their meaning. 
The curves, A A' and E, are the regular lines, parabolic in 
form, which are given by metals of homogeneous character. 
A and A' are curved from the start, and are thus known to be 
the strain diagrams of inelastic as well as homogeneous me- 
tals. The line, E, which, is at first straight and inclined, is, 
by that fact, known to be produced by an elastic material, 
while the regularity and smoothness of the succeeding por- 
tion of the curve indicates homogeneousness of structure. 

These diagrams are respectively those of forged and cast 
copper, and of the beautiful specimen of iron described and 
pictured as No. 22 in the article of January 17. B, in Fig. 
1, is similar in its general character to A and A'. It is the 
beginning of the strain diagram of a soft bronze. 

Diagrams C and D are so different from the preceding that 
the most careless observer notices their peculiarities, and can 
recognize the distinction, not only between these curves and 
A, B, and E, but also between themselves. C rises in a curve 
convex toward the base, turns a sharp corner at e, runs near- 
ly horizontally gome distance, and finally pursues a course 
which would be seen to be parabolic, could the remainder be 
shown. D rises more nearly vertically, but curves slightly 
to the left, turns a well marked corner also, and then also 
runs a little way, almost horizontally, before resuming the 
upward movement. 

There is a strong resemblance, and yet an evident differ- 
ence here. The diagrams are those of two well known brands 
of iron, good specimens both. 
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by this strain. It is noticeable that C is evidently weak 
er than D, which fact is, not improbably, a consequence, 
and perhaps a measure, of the ill effect of the observed 
fault. 

After the piece has been strained to I, and the force- pro- 
ducing distortion is first removed and then renewed, pro- 
ducing the double line, 1 1, just referred to as the elasticity 
line, much of this internal strain has been relieved by the 
mere stretching of fibers, and 11 is thus nearly made a straight 
line. It is now also seen that the latter line indicates more 
correctly the real elasticity of the material than does the 
initial part of the line up to e, where these internal forces 
interfere with elastic properties. We therefore always de- 
termine the elasticity of the material by forming lines like 
1 1. One of the important discoveries which has followed 
these investigations is that the elasticity of the metal re- 
mains the same, quite up to the point at which rupture com- 
mences. 

The point, e, at which the line turns and becomes pretty 
nearly horizontal, indicates where the change of form be- 
comes considerable with comparatively small accessions of 
force, and where theset becomes approximately proportional 
to the amount of distortion, and it is called the limit of elas- 
ticity. In A, A', and B, it is not well marked ; in E, it is more 
readily determined, and, in C, D, F, and G, it is well marked 
and is easily determined. 

This is generally the point which it is considered most im- 
portant to determine. Many experienced engineers think it 
more important to know the resistance at the limit of elas- 
ticity than even the ultimate strength of the material. It is 
extremely difficult to determine it accurately by the usual 
methods of test. Here, it is so well shown that, except with 
a few hard and, at the same time, very homogeneous ma- 
terials, the most casual inspection of the strain diagram re- 
veals it. 

No materials should ever be subjected, in permanent 
structures, to stresses nearly approaching this elastic limit. 
A factor of safety, with reference to this point, of one 
half, that is straining the material to one half its elastic limit 
of resistance, is considered good practice. 

Passing the elastic limit, the considerable deviation from 
the parabolic curve, and the consequent approach to the hori- 
zontal, which is observed so plainly in the strain diagrams C 
and D, and is less evident in F, and still less in G, shows a 
lack of another kind of homogeneousness, a defect of homo 
geneousness in structure. This is produced in irons, like C 
and D, by the presence of cinder, which cannot be perfectly 
expelled by the puddler, or by the subsequent processes of 
squeezing or hammering and rolling, and which produces 
the well known appearance of fiber. In E, this cinder has 
been so perfectly expelled, and the metal, by thorough and 
careful working, has been so purified, that no cinder is indi- 
cated, and the fracture, as already illustrated in an earlier 
article, shows excellent quality of metal and no fiber. 

In the low steels, of which F and G are parts of the 
strain diagrams, this same want of homogeneousness occurs, 
but usually in a far less degree, in consequence of the ex- 
istence of porosity in the ingot. In the rolling mill these 
pores are drawn out into very minute lins or channels of 
microscopic dimensions, producing the same effect upon the 
mechanical properties of the metal as is produced by the 
fiber in iron. 

Comparing the several curves, we see that the line, C, Is 
from a slightly better worked iron than B, although work- 
ing cold is probably the cause of the internal strain in C ; 
that E is almost perfect in both kinds of homogeneousness; 
that the Bessemer steel, F, is from a more porous ingot 
than the higher Siemens-Martin steel, G. 

We see that the copper and bronze, of which A, A', and B 
are strain diagrams, are apparently perfectly homogeneous 
in structure as well as free frominternal strain. 

Comparing the angle made with the vertical by the part of 
each curve lying beneath the elastic limit «, we find that, in 
order of stiffness, they stand : D, F, E, C, and lastly G, B, A', 
A. In elastic resistance, the order is: C,F, E, D, C, B, A', A. 
Could we follow the whole extent of each diagram, we should 
find this last to be also the order of ultimate resistance to 
rupture. As a general rule, the ultimate strength is pretty 
nearly proportional to the resistance at the elastic limit. 

Thus, by constructing on paper the curves which will re- 
present accurately the results of experiments made in the 
ways already described, we obtain strain diagrams from 
which we deduce useful information respecting nearly every 
valuable property of the material. The length of this article 
forbids entering upon an explanation of the method of deter- 
mining the ductility of the material and its power of resisting 
shock, or describing the way in which the action of time, the 
effects of tempering, and other interesting subjects have been 
investigated. 

It will be seen, by inspecting the figure, that the horizontal 
scale is one of degree, or of elongation ; the vertical scale at 
the right is one of moments of torsion ; and that on the left 
is an approximate scale of tension in pounds of stress per 
square inch of section on those lines of particles which are 
most strained. 
Stevens Institute op Technology. 



curious property of tartaric acid. 

M. Pasteur, in the course of his investigations, has noted 
a curious splitting of racemic acid into two tartaric acids.iden- 
tlcal as to their composition, but one of which rotates the 
plane of polarization to the right.and the other to the left. M. 
Bertholdyhas recently made some interesting researches into 
this subject, with regard to the quantity of heat evolved. He 
find sthat the right acid dissolved in wate* absorbs 3 "275, and 
the left acid, 3 '270 calorific units. Racemic acid, on the other 
hand, absorbs 5 420 units. The combination of this same 
acid with two equivalents of water disengages 6900 urate. 
It results that the solution of this hydrate in water repre- 
sents a movement of heat equal to the difference of the two 
preceding numbers, or 1 -480 units. Now It is curious to note 
that this last exactly coincides with the number recently 
found by M. Desains as representing the heat of melting 
ice, and hence the odd result may be stated, that If solid tar- 
taric acid were urited with solid water, or ice, there would 
be no disengagement of heat. 

troilite. 

The above name is given to a sulphuret of iron largely 
found in meteorites. The majority of mineralogists have 
considered the substance as a proto sulphuret of iron, but 
such, according to a note recently presented to the French 
Academy of Sciences by M. Daubree, appears not to be its 
true constitution. The j. roper formula is said to be Fe 7 S 8 . 
There is a variety of mineral known as magnetic pyrites, or 
pyrothene, found at Horbach, In Baden, in specimens identical, 
both In composition and density, with those which fall from 
interplanetary spaces. This conclusion Is strengthened by 
chemical analysis, as the protosulphurets possess certain 
properties which render them readily recognized. TJnder 
the Influence, for example, of blsulphate of potash, the py- 
rothene gives off sulphuretted hydrogen. This the meteoric 
mineral does not do. 

A FLORAL chameleon. 

The French Bishop of Canton has just sent to the Jardin 
d' Acclimatation, at Paris, a plant whose flower changes color 
three times a day. It is spoken of as another wonderful 
evidence of Chinese art In leading Nature out of her cus- 
tomary paths. It appears, however, that it is, if not the 
same, at least not more remarkable than a natural floral 
freak found In Southern Australia. It is a beautiful flower, 
similar to our well known morning glory, with five streaks 
of color on its bell-shaped calyx. In the early morning the 
color streaks are pale blue. Toward noon they turn to a rich 
purple tint, which changes to a light pink during the after- 
noon. As the day declines the color fades, disappearing en- 
tirely after sunset, when the flower closes and dies. 
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Mow Sea I/Ion* Enjoy Life. 

Charles Nordhoff, in the April number of Harpers', 
this Interesting account of the habits of sea lions : 

It is an extraordinary, interesting sight to see the marine 
monsters, many of them bigger than an ox, at play in the 
surf, and to watch the superb skill with which they know 
how to control their own motions when a huge wave seizes 
them and seems likely to dash them in pieces against the rockp. 
They love to lie in the sun upon the bare and warm rocks ; 
and here they sleep, crowded together, and lying upon each 
other in inextricable confusion. The bigger the animal the 
greater his ambition appears to be to climb to the highest 
summit; and when a huge, slimy beast has, with infinite 
squirming, attained a solitary peak, he does not tire of rais- 
ing his sharp-pointed, maggot-like head, and complacently 
looking about him. They are a rough set of brutes — rank 
bullies, I should say ; for I have watched them repeatedly, 
as a big fellow shouldered his way among his fellows, reared 
his huge front to intimidate some lesser seal which had 
secured a favorite spot, and, first with howls, and if these did 
not suffice, with teeth and main force, expelled the weaker 
from his lodgment. The smaller sea lions, at least those 
which have left their mothers, appear to have no rights 
which any one is bound to respect. They get out of the 
way with an abject promptness which proves that they live 
in terror of the stronger members of the community ; but 
they do not give up their places without harsh complaints 
and piteous groans. 

Plastered against the rocks, and with their lithe and appar- 
ently boneless shapes conformed to the rude and sharp an- 
gles, they are a wonderful, but not a graceful or pleasing 
sight. At a little distance they look like huge maggots, and 
their slow, ungainly motions upon land do not lessen this re- 
semblance. Swimming in the ocean, at a distance from the 
land, they are inconspicuous objects, as nothing but the head 
shows above water, and that only at Intervals. But when 
the vast surf, which breaks inmountair. waves against the 
weather side of the Farallones with a force which would in 
a single sweep dash to pieces the biggest Indiamr.n — when 
such a surf, vehemently and with apparently irresistible 
might, lifts its tall white head, and with a deadly roar lashes 
the rocks half-way to their summit — then it is a magnificent 
sight to see a dozen or half a hundred great sea lions at play 
in the very midst and fiercest part of the boiling surge, so 
completely masters of the situation that they allow them- 
selves to be carried within a foot or two of the rocis, and, at 
the last and imminent moment, with an adroit twist of their 
bodies, avoid the shock, and, diving, reappear beyond the 
breaker. 



Wood ashes are stated to be an effective remedy for cur- 
rant worms. Dust the bushes in the morning with the dry 
ashes. Three applications, thoroughly done, will be suffi- 
cient, 
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IMPBOVED MITEBING MACHINE. 

The inventor of the device herewith illustrated aims to 
supply a machine that not only will cut any desired miter, 
but can also be used for cutting gains and rabbets at any 
angle, and be used in place of the crosscut saw for light 
Btuff. 

Fig. 1 gives a perspectrro view of the machine, and Fig. 2 
a sectional view of one of the guides. Upon the table and 
upon opposite sides of the saw, are formed two grooves, A, 
which receive the sliding bars, B. At C are semicircular 
plates, which are pivoted at, their centers to the bars, B, and 
held in position, when adju sted by the hand screws, D. Upon 
the curved edge of the pi; ites, C, are formed scales of di- 
vision marks, as shown in Fug. 1. Corresponding with these 
scales is a mark or line on blocks which are fitted tightly 
on the bars, B, though suffi- 
ciently movable, very accu- 
rately to adjust the scales with 
the saw. These plates, C, are 
connected to the guides, E, by 
a sliding hinge, F, which 
serves to longitudinally adjust 
the inner end of the guide 
closer to or further from the 
saw, as may be needed, and 
also enables the face of the 
guides to be set at any desired 
angle to the table, as showa 
by dotted lines (Fig. 2), for mi- 
tering moldings that are not', 
fattened upon a solid. In the 
face of the guides, E, are in- 
serted step bars, G, held in 
position by the set screws 
shown. These bars are longi- 
tudinally movable, and serve 
to saw pieces to a giveD length, 
by pushing the stuff to be 
sawn against the hook, H, 
formed on one end of said 
bars. This hook is made elas- 
tic and will, when pressed up- 
on, sink into the groove be- 
hind it. 

The operation of the ma- 
chine will be easily understood 
by any mechanic, and no fur- 
ther explanation is, therefore, 
necessary. 

By having two of these de- 
vices the operator is enabled 
to cut a different angle on each 
end of a piece of molding, thus 
saving the time of handling 
stuff twice. By exchanging 
them, the guides are made to 

face in the opposite direction, which is found desirable for 
many kinds of work. By putting a gaining head in place of 
the Baw, the machine will do all the range of work in that 
line generally required in a shop. Among the other advan- 
tages claimed for this machine are easy and safe handling, 
susceptibility of accurate adjustment on all points, simplici- 
ty, durability, and cheapness. 

Patented through the Scientific American Patent Agency, 
December 9, 1873, by C. Loetscher, 1,238 Jackson street, 
Dubuque, Iowa, of whom further particulars may be ob- 
tained. Patent for sale on reasonable terms. 



ed on each side of the track, at a suitable distance from th e 
draw, switch, or other point, the connection of which the 
engine driver must be informed of before proceeding. Be- 
tween the tops of these is a stout wire, on which are three 
travelers, A, the lower and vertical portions of which serve 
for supports for a line, B. which passes over pulleys on the 
posts, is connected with the switch lever, and carries at its 
free end a counterpoise, C. Secured to the line, B, which 
passes through and is secured to its vertical arms, is a double 
lever, D. One arm carries a bell, the other extends down and 
has a disk-shaped end directly over the middle of the track. 
When the switch lever is properly adjusted, the counter- 
poise is raised, and the lever carried by the rope, B, over to 
the left of the track, as indicated by the dotted lines : should, 
however, the rails be wrongly placed or left open, the ar- 




heads for locomotives, twenty-five or thirty can be made in a 
day. The molds are made of cast iron, and are used cold. 
The plungers are generally cast, and duplicates are kept on 
hand for use in case of breakage. The process is also success- 
fully applied to forming of boiler heads, steam domes, etc., 
the large plates of Bessemer steel being forced through a 
ring, while a great number of spokes for locomotive wheels 
are also manufactured in this way. 

The total production of pressed forgings in these works for 
nine months was 7,830 pieces, weighing 1,071,200 pounds. 

■ •»— 

Hydrogen a metal. 

M. Dumas has communicated to the French Academy eomo 
curious experiments of MM. Troost and Hautef euille on the 
hydrates of mercury or combinations of hydrogen with that 
metal. These combinations, it 
is said, so strongly resemble 
those which constitute the amal- 
gams of mercury, with silver 
and other white metals, that it 
is hardly possible to doubt that 
they are themselves amalgams, 
and hence that hydrogen is a 
metal, a fact apparently indica- 
ted in many other analogies. 



SAFETY BELL SIGNAL BOB BAILWAYS. 
At night and especially in times of dense fog, it may hap- 
pen that a train traveling at high speed may run past a dan- 
ger signal before the same is noticed by the engineer ; or, in 




case torpedoes are used, they may fail to explode, ^and thus 
not give a timely warning. In order to render the attraction 
of the engineer a matter of certainty, M. Scheppers, in tlie 
Chronique de V Industrie, suggests the simple arrangement 
represented in the annexed engraving. Two posts are, erect- 



LOETSCHEE'S I MITEBING MACHINE. 

xangement of the connecting lever is such that the counter 
weight draws the bell lever into the position shown. As soon 
as a train comes along, a projection on the smoke stack of 
the engine strikes the disk arm of the lever and rings the 
bell, thus warning the engineer. The usual signals for the 
eye, may, of course, be connected to apparatus in the ordi- 
nary manner. 

Pressure Forging. 

At the State Railway Works, Vienna, Austria, two large 
hydraulic presses are in use, the largest, with a piston 14 in- 
ches in diameter, giving 1,500 tuns pressure, and the second, 
with an 18 inch piston, giving 600 tuns pressure. The 
pressure in the pumps is 600 atmospheres. The piston de- 
scends upon the work, and for forging ingots it is armed with 
a hammer-like head. If, for instance, an ingot of soft Bessem- 
er steel, weighing 2,030 pounds, is placed upon the anvil, and 
the piston brought slowly down, it is crowded into the mass 
as if it were putty or dpugh. The piston is then raised, and 
the ingot is moved forward for a second squeeze, and so on 
until the first half has been reduced in thickness, when it 
is turned on edge and the operation repeated. It is then 
turned end for end, and forged' until the whole length has 
been reduced to the required size. It is cut into masses of 
the proper length by a chisel forced through the bar by the 
press. There is no noise or jar in the whole operation, 
which requires less time than the ordinary method of 
hammering or rolling, while the pressure affects the very 
center of the mass ; and there is no distribution of the blow by 
the vibration of the foundation of the anvil and the surround- 
ing objects, as there is with the violent impact of a steam 
hammer. The masses cut from the forged ingots are taken 
to a heating furnace and are made nearly white hot, prepar- 
atory to the operation of pressing. The molds or dies, made 
in several parts, if necessary, are securely held together by 
bands of wrought iron. A plunger head or follower, called the 
stampi is attached to the piston and descends into the cavity 
of the mold. All the parts being properly adjusted, and the 
inside of the mold and the surface of the plunger being 
smeared with thick oil, a block of hot steel is thrown into 
the cavity, the plunger descends and dresses the steel each 
way into all the angles and recesses of the mold. When the 
plunger has reached the proper depth, the piston is raised 
and the mold and contents removed from under the press. A 
few blows of a Bledge liberate the forging, which is thrown 
aside to cool. If the work is well done, all the angles are full 
and solid. All pieces of the same kind are alike in dimen- 
sions, and there is no great excess at any part to be cutaway. 
The rapidity with which intricate forgings are made is one of 
the greatest advantages of the method. Of such objects as cross- 



CHBISTIE'S BAILBOAD 
DETACHABLE CLAW B»S. 

The invention represented in 
the annexed engraving is an im- 
proved railroad bar, provided 
with a detachable claw which is 
so applied as to cause the entire 
strain to be thrown upon a jog 
And shoulder on the solid por- 
tion of the implement. The 
device, it is stated, will pull 
spikes straight out of the tie, 
leaving the bolt ready to be im- 
mediately driven again. 

The claw piece, the shape of 
which is plainly set forth in our 
engraving, fits firmly up against 
the main portion of the bar, and 
is secured by a bolt passing 
through.' It will be noticed that 
the bar has two flat faces, a joj, 
and a n under cut, which fi t the 
corresponding surfaces of the 
claw so that, as soon as the boll 
is set up, the parts are tightly 
united together. The entire 
strain comes on the jog and 
shoulder and not on the bolt, 
which merely serves as a means 
of junction. 
The trackmen, working on a line of road, may be furnished 
with a number of claws, and in case one should break a per- 
fect one could be quickly substituted, putting the bar again 
in working order. The claw is quite cheap ; and, according 
to the inventor, costs about one tenth the price of the ordi- 
nary jaw bar. Its appearance from below is shown in Fig. 




2. We are informed that the device has been in practical 
use for two years past with excellent success. 

Patented July 18, 1871. For further particulars see adver- 
tisement on another page, or address the inventor, Mr. David 
Christie, Chillicothe, Ohio. 
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THE PYBOFHONE. 

M. Frederic Eastner, of Paris, has recently devised a novel 
and very remarkable musical instrument, which, it is said, 
produces astonishing effects even in the midst of the largest 
orchestras. It is termed by its inventor the pyrophone, and 
we present herewith an engraving of it, taken from La Na- 
ture. The origin of the device is due to the curious discove- 
ry made by M. Eastner in the properties of singing flames. 
Many scientists have [studied these interesting phenomena, 
but the peculiarities of two flames in conjunc- 
tion seem to have escaped their notice. As a 
result of his investigation, M. Eastner finds that 
if, in a tube of glass or other suitable material, 
two or more isolated flames of proper size be in- 
troduced and located at a point corresponding to 
one third the length of the tube, reckoning from 
the base, such flames will vibrate in unison'. The 
phenomenon continues as long as the flames re- 
main separate, but the sound ceases the instant 
they are brought in contact. 

The pyrophone, at first sight, resembles an or- 
gan ; but instead of being operated by air blown 
in, it produces its notes by the singing of the 
flames within the tubes, the quality of the sound, 
its pitch, and intensity depending of course on 
the dimensions of the latter. The burners from 
which the flames emerge are so arranged that the 
flames run together, but may be separated instantly 
by pressing down a key on an ordinary key board, 
seen in front. The position of the key in relation 
to the sound' is the same as upon the piano or 
organ. According to the law above cited, as 
soon as a key is pressed the separated flames, in 
the corresponding tube, give forth a note, con- 
tinuing, as in the organ, as long as the key is held 
down. 

It is said that the music thus produced is ex- 
tremely beautiful, and that the sound close re- 
sembles, in delicacy and purity, that of the hu- 
man voice. 



India Rubber for Steam Pipes. 

As India rubber plates and rings, says the Journal of the 
Franklin Institute, are now used almost exclusively for mak- 
ing connections between steam and other pipes and apparatus 
much annoyance is often experienced by the impossibility of 
effecting an airtight connection. This is obviated entirely 
by employing a cement which holds equally well to rubber 
and metal or wood. Such cement is prepared by a solution 
of shellac in ammonia. This 1b best made by. soaking pul- 



Condensatlon In Steam Cylinders. 

By the use of lead facings to pistons and cylin- 
der lids, a considerable economy in the use of 
steam may be effected. An iron lid and piston 
will, other things being equal, condense more 
than three times as much steam as a lead- faced 
piston and lid. The thickness of metal heated 
and cooled at each stroke is not considerable, and 
not far into the metal, a zone of constant tempe- 
rature, lower than that of the steam, will be 
found. The distance from this zone to the inside 
of the cylinder will depend on the conducting 
power of the metal, and will be about 9 for lead to 12 for 
iron. It may be shown that, in any case, the thickness of 
the lead facing may be kept within very moderate limits. 
Other materials may be used for the same purpose, as, for 
'nstance, tin, the specific heat of which is 0*562, its specific 
weight being a little less than that of iron. Its conducting 
power is, however, in excess of that of iron, being as 15 is 
to 12. Slate or hard pottery ware might also be employed, 
but on the whole the balance of advantage appears to lie 
with lead. — The Engineer. 




THE STEAM SIBEH OB FOG HOBB. 

Fog signals, many of which are required at different points 
on the Atlantic and Pacific coasts, are of several kinds. Some 
are steam whistles, the sound of which is 
made deeper or louder by being sent through 
a trumpet ; but the most effective is proba- 
bly the siren. This ingenious machine con- 
sists of a long trumpet and a steam boiler. 
The sound is produced by the rapid revolu- 
tion past each other of two flat disks pierced 
with a great number of small holes ; a jet 
of steam under high pressure is projected 
against the disks, which revolve past each 
other more than a thousand times a minute ; 
as the rows of small holes in the two disks 
come opposite each other, the steam vehe- 
mently rushes through, and makes the sin- 
gular and piercing noise which a siren gives 
out. One of these machines, of which we 
give an illustration, costs about $3,500 com- 
plete, with its trumpet, boiler, etc. 

Daboll's trumpet is worked by an Erics- 
son engine, and requires no water for steam. 

Congress rightly has great confidence in 
the scientific skill and integrity of the 
Lighthouse Board. At the last session, be- 
sides the usual appropriation for the main- 
tenance of the lighthouse system, it gave 
the money needed to build forty new light- 
houses and ten steam fog signals. If we 
ever have a merchant marine of our own 
again, our seamen will find the stormy and 
rock- bound coasts of their country well 
lighted for them. — Harper's Magazine. 
-»-«♦»-•». 

Production of Light in Stones. — When various kinds 
of hard stones are pressed by the workmen (with their hands) 
against quickly revolving grindstones, the transparent stones 
become pervaded throughout with a yellowish-red light, like 
that of red hot iron. Opaque stones give a red light, at the 
place of contact, with halo and sparks. Dr. Ndggerath thinks 
the phenomenon worth studying by physicists. 



THE PYROPHONE. 

verized gum shellac in ten times its weight of strong am- 
monia, when a shining mass is obtained, which, in three or 
four weeks, will becomeliquid, without the use of hot water. 
This softens the rubber, and becomes, after volatiliza- 
tion of the ammonia, hard and impermeable to gases and 
fluids. 



mineral Statistics or Great Britain for IS 73. 

The London Times gives the following statistics, showing 
the metallic and mineral productions of Great Britain for 
1873. The total value of metals mined is $110,800,000 ; of 
minerals, pottery materials, etc. , $9,000,000 ; of coal $531,- 
400,000. Total, $651,200,000. The excess of value over 
1872 is about $66,400,000, and is due to the influence of the 




Tbe Latest British War Ship, the Inflexible. 

[From a paper recently read before tbe Institution of Naval Architects, 
by Natbanlel Bamaby, Esq., Chief Naval Architect of tbe Royal Navy. 

This is the ship which the progress of invention in artil- 
lery has finally driven us to resort to. Had the manufacture 
of enormous ordnance been stopped when the 35 tun gun 
was introduced, we might have been satisfied with the Fury, 
with her guns of this nature, and her 14 inch armor. But 
English artillerists were ready to make guns of twice 35 
tuns, and foreign powers were known to be build- 
ing ships to receive such guns. 

There could be no question that we could not al- 
low foreign seamen to have guns afloat more pow- 
erful than any of our own, however ready we 
might have been to allow them to defend them- 
selves with thicker armor. Although, therefore, it 
was known that the ships in which these guns were 
to be mounted were to be protected by 22 inches of 
armor, thickness of armor was not made a ruling 
feature of the design of the first-class ship, which 
was to mark the next step in advance upon the 
Fury — but the first of the ruling conditions was 
that she should be able to mount the heaviest 
guns which could possibly be made now, and, by 
some easy modification in her construction hereaf- 
ter, guns of twice that weight, when they can be 
manufactured. The other conditions were that 
she should have a speed of 14 knots at the mea- 
sured mile, and that she should not exceed the di- 
mensions and cost of preceding chips. It was found 
to be possible, in conformity with these conditions, 
to protect the hull by 2 feet of armor. 

I may describe the Inflexible to you briefly in the 
following manner : Imagine a floating castle 110 
feet long and 75 wide, rising 10 feet out of the water, 
and having above that again two round turrets 
planted diagonally at its opposite corners. Ima- 
gine this castle and its turrets to be heavily plated 
with armor, and that each turret has within it two 
guns of about 80 tuns each, perhaps in the course 
of a few years, guns of twice 80 tuns each. Con- 
ceive these guns to be capable of firing all four to- 
gether at an enemy ahead or on either beam, and 
in pairs towards every point of the compass. At- 
tached to this rectangular armored castle, but com- 
pletely submerged, every part being 6 feet to 7 feet 
under water, there is a hull of the ordinary form 
with a powerful ram bow, with twin screws, and a 
submerged rudder and helm. This compound 
structure is the fighting part of the ship. Seawor- 
thiness, speed, and shapeliness would be wanting 
in such a structure if it had no additions to it ; 
there is, therefore, an unarmored structure lying 
above the submerged ship, and connected with it, both be- 
fore and abaft the armored castle ; and as this structure rises 
20 feet out of the water, from stem to stern, without de- 
priving the guns of that command of the horizon already 
described, and as it moreover renders a flying deck unneces- 
sary, it gets over the objections which have been raised 
against the low freeboard and other features in the Devasta- 
tion, Thunderer, and Fury. These structures furnish also 
most luxurious accommodations for officers and seamen. The 
step in advance has, therefore, been from 14 inch armor to 
24 inch; from 35 tun guns to 80 tun guns; from two guns 
ahead to four guns ahead ; from a hight of 10 feet for work- 
ing the anchors to 20 feet ; and this is done without an in- 
crease of cost, and with a reduction of nearly 3 feet in draft 
of water. 

I cannot attempt to describe the numerous 
novel and interesting features of such a de- 
sign, but I may say that no pains have been 
spared to protect her against under-water 
attacks, by the isolation of the independent 
engines, the subdivision of boiler compart- 
ments, and such further subdivisions as 
were possible with due regard to proper fa- 
cilities for moving about. The result is 
that the ship is perfectly and easily work- 
able, although she is divided into 127 water- 
tight compartments. My belief is that in 
the Inflexible we have reached the extreme 
limit in thickness of armor for sea-going 
ships. The temptation is always great to 
secure more and more power by the expen- 
diture of ever increasing sums of money, 
but it is my conviction that we shall not, in 
any future ship, go beyond this expendi- 
ture. Some of the ironclads designed ten 
or twelve years ago cost more than the In- 
flexible will. In the Inflexible provision 
has been made both offensively and defen- 
sively, for an enormous increase in the pow- 
ers of artillery without any increase in the 
cost of the ship. 



THE STEAM SIBEH OE FOG HOBN. 

combustible element, which has attained exceptionally high 
prices. The quantity of coal transported by railroads and 
canals shows an increase of production of 4,305,617 tuns 
over the previous year. The increase of consumption by 
tbe metallurgic industries is but 6,073 tuns, the smallness of 
which is accounted for by the stricter economy practised in 
all establishments on account of the high prices. The ex- 
ports of fuel amount to 450,505 tuns. 



Iron, published in London in the inte- 
rest of the metal manufacturers, says: 
" American hardware and machinery are 
being imported largely into Germany. The handy shape, 
the new contrivances, and generally good workmanship, are 
features in their manufacture which find many friends in 
Germany and in Russia." This is no new fact to us, but it 
is the first time we have known an English journal to ac- 
knowledge it. 



Black currant leaf tea is. recommended for dyspeptics. 



©1874 SCIENTIFIC AMERICAN, INC. 



280 



J^cittttific ^vkttifflu. 



[May 2, 1874. 



THE ENGLISH TELEOBAFHS. 



BY GEORGE B. FEEBOOT*r. 



CONSTRUCTION OP THE LINES. 

The construction of the English telegraph lines is uniform- 
ly excellent, and reflects great credit upon the Engineering 
Staff, in whose hands it is placed. 

The timber used for poles is generally larch treated with 
sulphate of copper, or red fir creosoted. 

The creosoting is accomplished by the Bethel process. The 
poles are placed in an iron receiver and the air exhausted from 
them, after which boiling creosote oil is forced into them by 
pressure. This process greatly increases the durability of 
the wood, pine and spruce being thus rendered as lasting as 
cedar. The odor of creosoted poles in some places is said to be 
offensive, but no objection is raised against them in Eogland 
on this account. 

The poles are never creosoted until they have been stacked 
a sufficient length of time to be thoroughly dry. 

The cost of creosoting includes a certain margin for load- 
ing into trucks, or on board a ship, which is always stipulated 
for when the contracts are made. 

It sometimes happens that a parcel of poles are exception- 
ally dry, in which case they are given an extra two pounds 
of oil per cubic foot, costing from six pence to eight pence 
per pole additional. 

When poles are used, which are neither prepared with sul- 
phate of copper nor creosote, they are well seasoned, and 
then painted, the butt ends being slightly charred from the 
bottom to a foot above the ground line, and tarred. 

The cross-arms are made of English oak, two inches thick 
and tweDty-four and thirty-three inches in length, and are 
placed alternately on either side of the pole. A twenty-four 
inch cross arm is placed on the front of the pole a foot from 
the top, and then a foot lower down a thirty-three inch cross 
arm is placed on the back of the pole, and so on. In some 
cases as many as seventeen wires are carried upon a single 
line of poles of twenty-five feet in length , and no cross arm 
carries more than two wires, except on the double pole lines, 
where seven feet cross arms are employed, and four wires 
are supported upon each cross arm. 

All the poles are provided with earth wires, or contact con- 
ductors for carrying the wet weather escape directly to the 
earth, instead of permitting it to leak into the neighboring 
wires. The earth wire consists a piece of No 8 galvanized 
iron wire, extending from the top of the pole to the bottom, 
and terminating in a flat coil attached to the foot of the pole, 
so as to expose as large a surface as possible to the earth. 
From the thick earth wire, branches, composed of No 10 gal- 
vanized iron wire, are carried in saw grooves sunk in the 
cross arms, and soldered to the insulator bolts. The work is 
performed at the factory before the cross arms are carried 
out on the line. The earth wires sometimes project above 
the top of the poles, and serve an excellent purpose as ligh*. 
ning arresters. 

Great care is taken to keep the poles in a rigidly upright 
position ; and in addition to placing them well in the ground 
and tamping the earth thoroughly around them, they are 
well supported with stays made of wire ropes attached to iron 
rods, which run into the ground about four feet. On straight 
lines and slight curves, where exposed to the winds, double 
stays are employed. 

INSULATORS. 

The insulators on the railway routes are uniformly of the 
Varley double cone brown ware pattern, and those upon the 
canals and highways of the single cone white ware, or porce- 
lain. The Varley insulator is regarded as the best, but its 
greater cost has -prevented its exclusive use. 

THE CONDUCTORS. 

The conductors employed upon the English lines are com- 
posed of zinc-coated iron wires of Nos. 4, 8, and 11 gage. 
The No. 8 gage — 0*170 inch diameter — is the size in general 
use : the No. 4 gage — 0'340 inch diameter — being employed 
upon a few of the long circuits between the more important 
points, while No. 11 — 0'125 ineh diameter — is used for short 
lines only. 

The method formerly followed of allowing the wires to pass 
freely through the insulators, and fastening them only at 
distances of half a mile, has been abandoned in favor of bind- 
ing them at every pole, No. 16 charcoal wire being used for 
binding. 

JOINTING THE WIRES. 

Great care is observed in the jointing of the wires, which is 
invariably performed upon the line, no joints by the wire 
makers being permitted. The joint exclusively adopted is 
that known as the Britannia joint. This is made by slightly 
bending the ends of the two wires and placing them side by 
side for a distance of three inches, and binding them tightly 
together with No. 19 wire, and soldering them thoroughly. 
AH joints are required to be soldered, whether the wire be old 
or new, galvanized or plain. The leading-in wires at the offices 
are insulated with gutta percha, covered with linen tape and 
varnished with a preparation made of linseed oil and Stork- 
holm tar. These wires are re-tarred from time to time to pre- 
vent decay. 

THE OVER HOUSE WIRES. 

The over house wires are erected in spans, supported by 
iron poles attached to cast iron saddles, which are fitted at 
the ridge of the roof. The poles are light and well stayed 
by wire ropes. In London, cables containing SO insulated 
wires are suspended by hooks from No. 8 iron wires, carried 
in the manner described above. The conductors in these ca- 
bles consist of No. 22 copper wire. 

At Newcastle on-Tyne, a strand composed of seven steel 
wires, of No. 16 gage and 4S4 yards long, is suspended over 
theTyne, and supports a cable containing fifteen conductors, 



The cables rest upon ebonite chairs attached to the rope by 
means of rings placed at distances of 12 feet apart. 

The over house wires are used principally for lines which 
are leased by the Post Office Department to private firms 
or individuals for the transmission of messages on their own 
special business between offices, factories, etc., and which 
make a system of nearly 5,000 miles. — Journal of the Tele- 
graph. 

m « ♦ » ^ 
The Chemical Classification of Iron. 

M. Fremy, an eminent French chemist who has recently 
been studying further into the metallurgy of iron and steel, 
thinks that it would be of much more advantage to founders 
and metallurgists if commercial iron, which is still classed 
according to its physical properties, should be known with 
reference to its chemical characteristics, that is to say, in 
accordance with the very small quantities of carbon, sulphur, 
phosphorus, etc. , which it may contain, and which chemical 
analysis would reveal. This chemical classification has for 
some time past been in use in Krupp's celebrated foundery, 
where, in fact, nothing is left to chance. Chemists constant- 
ly analyze the crude materials and the fabricated products. 
The scientific and industrial element is intimately connected 
with the military. Artillery officers examine the manipula- 
tions and follow their every detail. Considerable sums are 
devoted to new experiments, made on the different alloys 
which may bj suitable for cannon, and of each metal tried 
there is compiled a record which indicates its chemical com- 
position, its advantages, and defects. 

According to M. Fremy 's investigations, it appears that 
the best metal for guns is neither iron nor steel, but some 
combination of both. 



New Street Hallway Locomotive. 
A trial recently took place on the Manchester, Sheffield, 
and Lincolnshire railway , between the Grange Lane and 
Tinsley stations, of a tramway engine, constructed by the 
Yorkshire Engine Company, upon L. Perkin's patent sys- 
tem, for the Belgian Street Railway Company, Brussels. 
The novel features of this engine consist in its not emitting 
any smoke or steam into the atmosphere, and making com- 
paratively little noise. The engine used steam at 500 lbs. to 
the square inch, and maintained this pressure by natural 
draft without any difficulty. The engine is compound, and 
expands the steam to the most economical limits, and then 
condenses it by means of two air surface condensers placed 
one on either side of the machine. The engine can be driven 
from either end, all the driving gear being duplicate to ob- 
viate the necessity of turntables. The engine accomplished a 
speed of fifteen miles per hour, drawing its full load up gra- 
dients varying from 1 in 200 to 1 in 80. — Iron. 



Ballooning Extraordinary. 

We recently published a note of Mr. Croce-Spinelli to the 
French Academy of Sciences, in which he indicated the belief 
that existence could be maintained at very high altitudes by 
aeronauts, if tbey should provide themselves with cylinders 
of oxygen, to be breathed in the highly rarefied atmosphere. 
M. Spinelli and Sivel have lately demonstrated the truth of 
this view by ascending in the EtoUe Polaire, a balloon of 
98,840 cubic feet capacity, to the immense elevation of 25,841 
feet without inconvenience. The barometer level descended 
11 - 7 inches, showing the above altitude, which is higher than 
that obtained by Gay Lussac and nearly equal to the point 
reached by Glaisher in his famous ascension. The ther- 
mometer at minimum marked 7 '6° below zero Fah. The 
aeronauts, having taken with them all necessary instruments, 
made a number of valuable observations which, we learn 
from Les Mbndes,wi\l shortly be communicated to the French 
Academy. 

Bain Cannonades. 

Mr. Edward Powers petitions Congress to authorize a 
series of experiments to produce rain by artificial means, 
during dry seasons. This.he pointsout.may be accomplished 
by the firing of heavy artillery. In back numbers of the 
Scientific Akebi can, we have given many specific exam- 
ples of rain storms which have followed heavy cannonades, 
in connection with various battles, during the late rebellion 
and European combats. There is reason to believe that the 
concussions of ' artillery, when sufficiently long continued, 
may have a condensing or aggregating effect upon the aerial 
vapors, and so induce the fall of rain. When the national 
debt is paid, or specie payment resumed, we think it might 
be well to burn some public powder as suggested by the 
present petitioner. But we move that the experiments be 
postponed until then. 

A Chance for Investors. 

The attention of parties desiring to invest in patents is di- 
rected to the announcement of Messrs. F. A. Hull& Co., 
manufacturers of the Danbury drill chuck, published in our 
advertising columns. This invention'was fully described and 
illustrated on page 214, Vol. XXIX. of the Scientific Ame- 
rican, and is a three jawed lathe chuck so constructed that 
all the jaws are simultaneously moved, in radial directions, 
by the revolution of a single right and left hand screw. The 
action is direct and positive, and, it is claimed, cannot clog, 
set, or in anywise get out of order. 

We are informed that, since the placing of the article upon 
the market, it has met with a ready sale, and has given gen- 
eral satisfaction. The owner, desiring to dispose of the pa- 
tent in order to devote his efforts to a more important en- 
terprise, offers the same at quite a moderate price. Judging 
from the representations of the manufacturers, we presume 
that any one, having the requisite capital, will find the invest- 
ment highly profitable. 



The St. Loins Bridge. — The iron work is now complete, 
two weeks in advance of the contract time. A grand banquet 
has been given by the Keystone Bridge Co., contractors, to 
their employees, some 200 in number, at the Grand Central 
Hotel. The approaches will now be hastened to completion, 
railroad tracks laid, and carriage ways finished as speedily as 
possible ; and the indications are that the bridge will be thrown 
open to public traffic at a much earlier day than was antici- 
pated. 
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Improved Stone Pavement. 

Andreas Elctaenberg, Columbus, Ohio.— This Invention Is an Improve- 
ment In atone road beds, and consists In arranging an upper vertical layer 
with a horizontal layer of flat stones. Both break Joints to Insure a greater 
degree of stability of the Individual pieces In their normal position. Sand 
or gravel Is used to fill the Interstices. 

Improved Belt Shifter. 

Harrison W. Curtis, Phllade] phU, Pa., assignor to Joseph L. Ferrell, same 
place.— This Invention consists of an arrangement of the idle pulleys used 
for turning a driving belt out of a right line for a belt shifter by mounting 
them on a swinging frame In a llnecuttlng the center of the angle between 
the two lines In which the belt runs. 

Improved Grain Tally. 

Gecrge P. Fitts, Jacksonville, Oregon.— A carriage moves forward and 
backward on gnlde rails between stop pins. A measure In retained In posi- 
tion on the carriage by pegs, and placed under the spout of the threshing 
machine, passing under cross bars for equalizing the grain In the same. 
The attendant moves the carriage In one direction, when one measure Is 
filled, and empties the same while the other measure Is filled from the 
spout. He then moves the carriage back, taking ofl the second measure 
when full, and repeats thin operation, a registering device keeping a cor- 
rect tally of the grain measured oil, forming thus a very convenient self- 
acting apparatus for counting the number of measures. 
Improved Thill Coupling. 

J. Russell Little, Jamaica Plains, Mass.— This is an Improved coupling 
for connecting thills or a pole with the axle of a carilage. A retainer, 
which Is a small bar of iron, the ends of which work In slots formed In the 
yoke of an axle clip, when pushed Into the forward ends of Its slots, comes 
so far over the hook head of the thill Iron as to prevent the said thill Iron 
frombelng raised from the bolt. The retainer Is held forward by a spring, 
which will allow It to be pushed back when U Is desired to attach or detach 
the thills or pole. 

Improved Bobbin Winder for Sewing Machines. 

Moses Cook and Moses G. Cook, Ashfleld, Mass.— This Invention consists 
of a traverse mechanism for a bobbin winder for sewing machines, In which 
a drum with a reversing cam groove for working the traversing guide for- 
ward and back along the spool has the necessary slow motlonlmparted to It 
by a pawl and a friction griping strap. The pawl Is worked by an eccentric 
on the bobbing turning shaft, which receives motion from the sewing ma- 
chine wheel by a friction wheel. An adjusting screw regulates the extent 
of the pawl's movements so as to turn the drum fast or slow, according to 
the size of the threads, and the drum has a friction strap and spring for 
holding It when released by the griping spring. The bobbin has a spring 
on Its spindle for fastening the thread to it at the beginning. The spool 
holder has a tension aprlng to regulate the unwinding of the thread 
from It. 

Improved Combined Gang Plow, Cultivator, and Chopper. 

John J. Watrous, West Point, Ga.— This Invention has for Its object to 
furnish an Impioved machine which may be readily adjusted for breaking 
up and bedding land, and for cultivating and chopping the crop. By suit- 
able construction no tongue Is required, which enables the machine to be 
turned In a very small space, and the chopper Is operated by Its advance. 
The chopping hoes may be conveniently adjusted to work deeper or shal- 
lower In the grouud, as may be desired. The chopper may be easily raised 
from the ground, and thus prcventedfrom working, and, whennotrequlred 
for use, may be detached. The plows may be adjusted to work shallower 
or deeper In the ground. Any desired number of plow beams may be used 
according to the kind of worn to be done. Suitable construction also 
allows the rear ends of the plow beams to have a free vertical movement. 
Improved Pitman. 

George L. Jones, Vanvllle, .Wis.— This Invention consists In a pitman 
having a side-notched eye at each end, and a collar bushing combined with 
a pin secured at both ends by a nut. By thia construction, a washer and 
the eye of the pitman can be forced farther upon the pins to take up the 
wear, by screwing up the nut. 

Improved Machine for Making Animal Shoes. 

William Hamilton, Fallsburg, assignor to James L.Lamoree, Grahamvllle, 
N. Y.— This Invention consists of an anvil, trip hammer, and two side ham- 
mers, for hammering the shoe on the sides and edges. The anvil Is flat on 
the top, and the hammer has a face which Is the same form In outline as 
that of one side of the shoe to be made, but wider, so as to Insure the ham- 
mering of the upperslde of the blank over all Its surface. The hammer Is 
alBObeveled or Inclined to vary the thickness of the shoe and produce the 
requisite shape for the top. One of the side hammers Is shaped In respect 
of the contour of Its face to correspond with the required shape for the 
outer edge of the shoe ; the other Is shaped to correspond with the Inner 
edge, and both rest on the face of the anvil, and work toward and from 
each other to hammer the edges of the blank. These hammers perform 
their operation while the trip hammer la raised, and then move out of the 
way when the trip hammer falls, to give the necessary space for It between 
them which is required by the greater width of the hammer than that of 
the blank. The side hammers are operated by tbehelve of the trip hammer, 
one being connected directly to an arm projecting from Its axis by a rod or 
•hank, so as to be thrown forward when the hammer rises, and the other 
being connected to the same arm by a similar rod, and an Intervening rock 
lever, by which it Is moved toward the other side hammer by the same ope- 
ration of the trip hammer. A bar Is arranged on the trip hammerhelve, to 
be acted o n by the tappet wheel for raising the hammer, which said bar la 
jointed to the shank, and arranged to swing out of the path of the tappets 
to throw the hammer out of gear, and Into their path to pnt It In gear 
again. 

Improved! Adjustable Catch for .Latches. 

George W. Burr, East Line, N. T.— This invention Is an improvement In 
the class of catches for door and gate latches, which are made vertically 
adjustable to accommodate the various positions the door or gate may 
assume in consequence of shrinkage, swellings, or other cause. The inven- 
tion consists In combining a T-shaped catch with a slotted holder or guard 
plate, which is secured to the gate post by screws, so that bv means thereof 
the catch may be clamped and held by friction at any desired point. 
Improved Corn Plow. 
Jeremiah H. Trout, Ktngwood, assignor to himself and Isaac S. Cramer, 
Sergeantsvllle, N. J.— The shovel standardls made In two parts and jointed 
to allow an outward lateral movement to the lower part, with a spilng on 
tbeoutsldeandalever on the inside. The draft bars, which are attached 
to the frame and run along through slots In the plow stocks, are connected 
to the stock by wooden pins, which are prepared, in respect of their 
strength, so as to break readily if the plows encounter too great resistance. 
The Btocks are pivoted to the frame, so as to swing back in case the pics 

Improved Ice Machine. 

Thomas F. Peterson, Macon, Ga.— This invention consists of a boiler, 
condensing coil and cooling tank, receiver, freezing coil and tank, and 
pumps, all combined and arranged so that the ammonlacal gas expelled 
from the boiler by heat Is compressed and condensed In the condensing 
coll, and then, after passing through the receiver, Is let Into the freezing 
coll, so as to expand therein and freeze the water In the tank by taking up 
the heat from It. It Is then pumped directly Into the boiler again for re- 
peating the process, and takes with It the beat obtained in the frsezer, and. 
thus utilizes It Instead of wasting it. 
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Improved Tube Welding Machine. 

•Joseph R. Lemen, Champaign, 111., assignor to himself and T. G. Lans- 
den, asm e place.— There Is an anvil die and a hammer die for hammering 
down and reducing the end of the tube to be inserted] In the piece to be 
welded on, or for receiving the ferrule on the end to be fitted In the tube. 
The anvil die has a part of Its concave face made on a circle enough 
larger to equal the thickness of the metal of which the tube Is made, so 
that the mandrel on which the tube Is to be hammered, being entered In 
the end to be reduced, will hold the tube. When hammered by the die, It 
will rest thereon, so as to be suitably contracted and reduced, and not 
stretched or drawn out larger, as It would be If hammered on the mandrel 
alone. A shoulder on the under part of the anvil die forms the gage for 
length. The anvil die and hammer die for welding the tubes together are 
concave like the others, but of uniform slue and shape from end to end, 
except a little convexity In the lorm of the hammer die, and the anvil die 
Is of considerably greater length than the hammer die, to avoid angular 
Indentations In the surface of the tube. They also have a mandrel. The 
tubes are presented from the right band sides, and held by the other end In 
the band of the attendant, to be turned and shifted about, as required. 

Improved Watchmaker's Tray. 

Lyman B. Mllllken.Saco, Me.— The object of this Invention Is to furnish 
for the use of watchmakers a convenient and bandy tray, which enables 
the workman to take down a watch movement and keep the different 
wheels, each with Its corresponding bridge, pins, and screws, separate, so 
that there Is afterward no troubleor delay In putting the movement toge 
ther. The Invention consists of a concaved tray of suitable shape provided 
with a series of concave Indentations, and a central raised part with simi- 
lar concavity, on which the plate Is placed at different stages of the work 
while the detached parts are arranged separately around the same. 

Improved Seed Planter. 

Simeon Smith, Jr., Newburgh.Tenn.— Thlslnventlon consists In the com* 
blnatlon, with a hopper and seed disk, of a beam having a reeesB filled 
with compressible material behind a spring, to keep the space full to ex 
tfTmle the grain, and allow the spring to work forward and back, to allow 
the grain to pass under the pad freely, and preventany catching and cut 
ting or breaking of the grain. 

Improved Die for Forging Hammers. 

James R. Lindsay, Chicago, 111.— This Invention consists In a device for 
cutting metal formed of two cutter bars connected by straps to a hand 
lever, and the cutters so shaped that bolts and rods of varying size, shape 
and configuration may be cut with equal facility. 

Improved Knob Latch. 

Walter Varah, New Haven, Conn.— A milled head being turned, a sleeve 
(by Its spiral slot, In which Is a pin) moves another sleeve Inwardly or out- 
wardly, thus throwing a stud Into or out of the notch of hub. Thus the 
spindle may be connected with or disconnected from the hub that operates 
the bolt. 

Improved Game Board. 

Jacob Daring Spang, Dayton, O.— This Is a toy race track upon which 
quite an amusing game may be played, serving, according to the Inventor, 
to Illustrate, on a small scale, the spirit and excitement of the turf. The 
race field track or platform Is Inclined when In use and surrounded by a 
mimic fence or enclosure . There Is a starting station In which representa- 
tive horses or balls are placed, the horses or balls being severally marked, 
and the number being optional. A bottom hinged gate Is held across the 
outlet by cords which pass through holes In the platform or track. As soon 
as this gate Is depressed the balls will pass out. They will first encoanter 
posts, arranged In transverse rowB. the Individual posts of two rows not 
being opposite or in alignment, but each one occupying a median position 
between the two nearest posts of the opposite row. The balls will be re- 
tarded more or less by the posts, aa well as diverted from their course, but 
will all come to the cross hurdle, which Is Inclined on the face that Is 
opposite to the starting station. They next will move over this and pass 
through the three rows of posts to and over a second hurdle. In passing 
through the next section of the race course, two transverse rows of sta- 
bles or stops will be met by some of the balls, which will be caugbt and 
stopped, while others will escape, though Interrupted by another Inter- 
mediate crops row of posts. They will now pass over another hurdle and 
more stops and finally reach the goal. Those wbteh succeed In reaching 
the goal will not, however, arrive simultaneously, but successively, thus 
enabling the one arriving first to be accounted the winner and to score 
the highest number or count In the game, while others are allowed a count 
according to their relative time of arrival. 

Improved Gas Stove. 

Charles Wltteck and William G. Stelnmetz, New X"ork city.— The base 
part of the stove contains four burners, and the draft passages are ar- 
ranged above the same. The burner nearest the supply pipe produces the 
main draft through the passages, and Is, therefore, allowed to burn contin- 
ually with a full supply of gas, while the supply of the other burners Is 
regulated by a suitable stopcock. A horizontal partition plate separates 
the lower part of the base from the upper part, which forms with the top 
plate the combustion chamber. The partition Is vertically adjustable In 
slots. The admission of air to the combustion chamber is accomplished 
through the perforations along the upper part of the base. The quan- 
tity of air required for the full combustion of the gas Is regulated by 
the higher or lower position of the partition by which the slots are par- 
tially opened or closed. The burners connect with the combustion cham- 
ber by pipes which open Into metallic extension burners which extend 
along the side walls of the base. The air slots are provided with narrow 
slots, through which the bine heating flames of the gas Issue. A large 
air hole Is arranged In the base for the admission of a stronger current 
to the larger casing of the main burner. 

Improved Ear Tube. 

Henry B. Auchlncloss, New York city.— This Invention consists of a 
tube arranged In any seat of a hall, church, or similar public building, 
and having a funnel-shaped mouth, easily adjustable to suit the hlgbt of 
the ear of the user. The lower end of the tube Is designed to pass down 
through the seat, and be connected with a tin tube passing beneath the 
seats or floor, and passing up near the speaker's desk, where It should 
terminate In a funnel-shaped mouth. 

Improved Cam Slide for Sewing Machines. 

Andrew Alrd and William Randel, Troy, N. T.— This Invention consists 
of a block of steel or other material on the end of the needle arm which 
works In the cam groove, so constructed as to slide In the groove as a 
substitute for the roller commonly used. The block 1b divided Into two 
separate pieces, whOBe exterior faces are shaped so as to allow them to 
slide freely along the varying angles of the cam, and the Interior faces are 
made to permit an Independent oscillating motion of each part on the stud 
of the arm. The Invention also consists of a sprlngbetween theblocksto 
keep them apart to take up the slack that may occur by wear, and cause 
them to fill the groove at all times. 

Improved Lamp. 

Bernard Fanta, Milwaukee, Wis.— This Invention 1b a kerosene or petro- 
leum lamp having a weighted sheet metal base, converging, and provided 
with a flinge having a polygonal periphery suspended above the plane, 
which supports the base of the lamp. This prevents the effect of an over- 
turn by catching upon the table or other subjacent article. Just after the 
center of gravity has passed beyond the base. A rebound Is created that 
throws the lamp back, and causes It to regain Its equilibrium, or affords 
the person who has caused the accident time to seize It* before damage Is 
done. 

Improved Hoof Trimmer. 

David Booker and Cornelius N. Tosh, Palmyra, 111.— This Is an Improved 
hoof trimmer, by which the horse's hoof may be neatly pared on the flat 
part, cleaned from the dirt, and trimmed at the outer edge, so that the 
hoof Is quickly and fully fitted to the shoe. It consists of a main cutting 
knife at the end of a strong bar, with handle end. The knife Is curved out- 
wardly to a polnt.and serves with Its end for paring and cleaning the hoof, 
while the lower part la used, In connection with a second smaller curved 
knife, which la pivoted to the larger, and operated by pivoted connecting 
rods Dd band lever, like shears, for trimming the hoof. 



Improved Spring ShauK for Boots and Shoes. 

Emll Brlner, New York city.— This Is an Improved spring shank, which 
la not only stronger at the point of greatest strain, and more flexible at 
the fore ends, but which may also be adjusted to various degrees of elas- 
ticity, as required. Two spring shanks, of equal length and strength, are 
spread at the front ends, and are connected by a central pivot. Ho1**b are 
provided at the heel ends for attaching them to the heel and adjusting 
their front ends without weakening the heel part. 

Improved Plow. 

Edward Walter, Salisbury, Mo.— The upper part of the standard Is blfur 
cated, the main arm being pivoted to the beam, while the curved backward 
extending arm passes up through the beam, and Is held thereon by means 
of a nut and washer. The beam Is raised or lowered as the nut Is turned, 
and thereby the share elevated or depressed accordingly. The Increased 
strain which the beam has to bear thereby Is met by a metallic strengthen 
lng rod, which Is pivoted to the main arm of the standard, and extends 
below the beam. 

Improved Bag Holder, 

Erasmus D.Hlx, Payne's Depot, Ky .— This is a bagbolder for filling wheat, 
corn, and other cereals Into sacks In the granary ; and It constats of a strong 
supporting standard, In which slides adjustablythe end of the curved steel 
arms which spread sldewlse, and are bent at their front extremities, under 
suitable angles, Into a connecting sprlng.hoop, over which the hem of the 
bag Is attached, and firmly Becured by pointed hooks at the front end of the 
hoop. 

Improved Organ Coupler. 

Charles W. Fossler, Adeline, 111., assignor to himself and Christian Fobs 
ler, same place.— This Improved organ coupling device consists of a pivoted 
platform, to which the coupling arms are attached. bent In such shape that, 
on throwing the platform up, the keys will come In contact with the arms 
when depressed, and thereby couple the corresponding pins to those origi- 
nally depressed by the keys. 

Improved Grading Apparatus. 

Ole Matson.Mollne, 111. —Thlsls an Improved apparatus for moving earth 
from one place to another, In grading roads, lawns, etc. The driving shaft 
revolves In bearings In a frame staked to the ground, and Is connected by 
lievel gearing with a pulley around which passes an endless chain. The 
chain also passes around agrooved pulley, pivoted to one end of an arm. 
the other end of which has a hole formed through It to allow It to be placed 
upon a post. The other part of the cliatn is held out of the way by passing 
around a grooved pulley, pivoted to the end of a bar, upon the outer end of 
which 1b formed a hook or eye to enable the end of a rope to be conve- 
niently attached to It. The rope passes over a pulley pivoted to a bow 
which Is passed over the end of a screw post. The line 1b held In place upon 
the pulley by a line holder, which consists of a wing pivoted In the fork of 
a plate, In such a way that the edges of said wing may shut down against 
the arms of the plate, and thus hold the Bald line. The line holder thus 
ho Ids the endless chain In place, and enables any slack to be conveniently 
taken up. Scrapers, made of a single plate of Iron, are provided with holes 
to receive wooden handles, and with ears to receive the draft chain, which 
Is connected with the endless chain. The scrapers may be filled and emp- 
tied at any required points of the circuit of the endless chain, and the posi- 
tion of the said chain may be readily shifted by moving the screw posts 
from one place to another. 

Improved Apparatus for Feeding Steam Boilers with Air. 

Martin E. Bollinger, Llttlestown, Pa.-^An air pipe leads directly from 
the feed pump to the boiler through a heating coll surrounding the fire, to 
be used when a steam heater cannot be used, as on locomotive engines. 
This, with thealrfeed pipe, 1b provided with a check valve and stopcock, 
to let off the pressure for a short time when starting. The steam pipe 
enters the steam dome above the water line. The pipe for the circulation 
of the water Is tapped Into the boiler shell, near the smoke stack, below 
the water level, and Into It again at the front above the water level. 

Improved Variable Exhaust Valve. 

David H. Seamon, New London, Conn.— The valve Is In the form of a 
hollow truncated cone reversed, and 1b seated on the upper end of a tube. 
Guide rods, rigidly connected with the valve by means of arms, pies 
through ears Of the tube, and are connected with a semicircle on the end 
of a lever which extends back to the engine room, so that thevalremay 
be operated by the engineer or fireman, as occasion may require. For pro- 
ducing what Is known as a "sharp" exhaust of steam Into the chimney, 
the valve Is kept closed, bo that all the steam passes through the valve. 
For a less sharp exhaust, the valve Is raised so as to make an annular open 
lng between It and the seal. Byralslngthe valveln this manner, the annu- 
lar opening Is graduated In size to suit the exigencies of the case, the lever 
belngarranged so that the valve may be set and held In any desired posi- 
tion. 

Improved Seal Lock. 

Daniel T. Casement, Palnesvllle, O., at present residing at the Fifth 
Avenue Hotel, New York city.— This Invention consists In conneottng a 
push pin and seal punch by a rock lever, so that, when the former Is forced 
In to disengage the hasp, the other will be thrust out through the seal* 
also In constructing the end of the hasp with a notch of peculiar form, 
corresponding to that of one end of the locking bolt. The fastening Is 
attached to the door by means of a screw bolt, and has a Up fitting over 
the open end of the card-holding frame. The bolt passes through a slot 
In the sliding hasp. The frame for confining the seal Is provided with 
rough and Jagged notches and points to make It Impossible to cut oat the 
card and then fit In another. A glass seal may be used as well as the paper 
card, If preferred, and, when used, tbe seal punch may be dispensed with, 
as the glass will have to be broken to work the pushpin; and when the 
lock Is adjusted for the use of the swinging hasp, the month will be suita- 
bly arranged for allowing the broken pieces of glass to fall out. 

Improved Device for Checking Horses. 

Edwin R. Ray, Columbus, Ky.— Two bridle check rein pulleys and a pulley 
for a hand rein are made In one piece, having through their center a shaft. 
The ends of tbe shafts are made fast to the hamei, reaching from one tide 
to the other, with the pulleys revolving thereon. The cheok reins of the 
bridle are attached, in any suitable manner, to the first pulleys. To the 
other pulley a hand strap or rein Is attached, and Is woundaroond It. The 
difference In the diameter of the bridle and strap pulley* gives the driver 
a purchase on the bit, which controls the horse. 

Improved Machine for Upsetting Tyres. 

Mathlas Schon, Engllsbtown, N. J.— Thlsls a mathlne for upsetting or 
shortening wagon tyre or Iron bars of other descriptions that may be ope- 
rated by one man. A stand has on each side a bar. These bars support a 
stationary head and guide a hinged head. The stationary head Is also 
attached to the edge of tbe stand. These heads are placed crosswise of 
the bars, each having a flange, against which tbe adjusting blocks are 
placed. Gripe Jaws, one on each of the beads, have levers, and are con- 
nected by the jointed bar which Is attached to an operating Jaw. By work- 
ing tbe latter, po «rer Is applied te one of the gripe Jaws which first strikes 
tbe tyre, when the other Jaws are also caused to gripe the tyre. The tyre 
Is In a heated state, between the two Jaws, and la firmly held, so that It can 
have no longitudinal motion, by the operator, while, with his left hand, he 
grasps a cam lever, and forces the movable Jaw and head toward tbe other 
Jaw. This movement causes the Jointed bar to torn outward on Its hinge 
and upsets the tyre. The anvil Is fastened between tbe two bars, and the 
tyre rests thereon. In case It bends upward. It may be forced down with a 
hammer. 

Improved Door Bell. 

David Mosman, West Merlden, Conn.— A gong Is screwed upon the end of 
a standard attached to the door. The standard Is made with an offset, 
and to Its angle 1b pivoted the hammer. The short arm of the hammer 
projects down Into a slot In the shank of the standard, and to Its end Is 
pivoted a rod which passes out through the door and has a knob. Upon 
tbe Inner part of the rod Is a nut, which strikes against the base of the 
bracket to limit the movement of the rod, and thug regulate the force 
with which the hammer strikes the gong. A washer prevents the said nnt 
from being tamed upon the rod, and tq-ut moved oat of place by the eon- 
onsslon. 



Improved Gate. 

George C. Crum, Bar r's Store, 111.— This Invention consists In a novel and 
very simple mode of opening a gate from the back of a horse or the In- 
side of a vehicle without alighting or Indeed any personal inconvenience. 

Improved Carriage Curtain Fastening. 

John Bannlhr and Daniel H. Rhodes. Hempstead, N. Y.— This Invention 
s a fastening for carriage curtains which will bold securely, and Is not 
liable to become accidentally unfastened. Small Blotted metallic plates 
are attached to the curtain at suitable points on the sides and bottom. 
These slip over buttons which are pivoted to the frame. The latter has a 
concave outer edge into which the Inner rounded edges of the buttons fit, 
so asto press tbe curtain down In Its place. Securing the button, af ter the 
slotted plate Is slipped over It, holds the curtain securely. 

Improved Universal Joint. 

Hiram Pitcher, Fond du Lac, Wis.— This Invention relates to apparatus 
usedf orconveylng power And motion by means of rods from the motor 
to the machinery driven ; and It consists In a universal Joint formed of a 
cup piece and a head piece, with Intervening rollers. The outer ends of 
the rollers are made conical, to prevent undue friction. The rollers re- 
volve Independently of each other as they arc touched by the head, and 
thlsallowB the two coupling rods to be placed at an angle with each 
other without Increasing the friction. The purpose for which this Joint 
Is more especially designed Is for connecting horse powers with thrashing 
machines. 

Improved Vehicle Wheel. 

Benjamin Pearson and Horace W. Pearson, Newburyport, Mass.— The 
Joint Is made so far from tbe middle of the space between two of the spokes 
that the end of one segment will be supported by the spoke, and by cutting 
the ends or making tbe joint on a bevel, the other segment Is caused to art 
as the key of an arch on the other segment, and be thus supported. While 
the Joint is made beveling, the bolt Is passed through at a right angle with 
the felly, and through the center of the bevel Joint. This position of the 
bolt prevents lateral movement of tbe ends, and obviateB the necessity of 
doweling the ends together. 

Improved Shoemaker's Shoulder Tool. 

William L. Peters. Oxford, Mass., assignor to Charles I. Rawseo, of same 
place.— This invention consists of a shoulder cool for smoothing and finish- 
ing the edges of the sole and the ball edgea of tbe heel, In which file-cut 
faced disks of hardened steel are combined with the rubbing blade, so as to 
scrape, smooth, and finish the edges at the same time the rubber Is used. 
The disks are adjustably attached to be shifted around as they wear dul 1 , 
and several disks of different thicknesses are constructed alike, so as to be 
Interchangeable for soles of different thicknesses. 

Improved Mechanism for Actuating Punches. 

Warren Lyon, Mamaroneck, N. T. — This Invention consists in a whee[ 
provided with radial notches In the side of Its rim. a lever provided with a 
projection upon Its side, fitting Into said notches, and a loose collar, in 
combination with the gearing by which the machine Is operated. By ope- 
rating the lever the wheel Is turned In either direction, which gives motion 
to the gearing. The peculiar construction of the lever and notched wheel 
enables thesald lever to be readily shifted at the end or a stroke to obtain 
a new purchase, so that Immense power maybe applied by a series of tno- 
cesslve efforts until the desired effect has been accomplished. This power, 
when applied to a punching press, enables the punch to be readily forced 
through a bar five eighths inch thick, or even thicker. 

Improved Operating Mechanism for Hatches. 

William S. Harris, Brooklyn, N.Y.— This Invention relates to the hoist in c 
and lowering apparatus employed for simultaneous opening and closing a 
series of hatch covers by a windlass or other power; and It consists of the 
rope, chain, rods, or other device employed for connecting tbe hatch cov- 
ers to tbe power apparatus, extended directly from one cover to another, 
from the topmost downward, and passing through a notch or eye In them, 
of peculiar construction. There Is a knot above and below the covers, to 
prevent tbe rope from running through the eye without effect, said knots 
being placed such a distance apart as to allow of such little play of the 
rope as may be needed to each cover. The object Is to simplify the. 
arrangement and cheapen thecost of such apparatus. 

Improved Log Turner. 

William E. Hill, Erie, Pa.— This Is an Improved log turner, which is 
applied to the log, and tbe rolling motion of the log is produced by the con • 
tlnuous motion of the spur wheels without tearing or Injuring the same, 
while allowing at the same time the Immediate Interruption of tbe rollli p, 
and the placing In position of the log for sawing; the rolling mechanism la 
then carried back to rest on the supporting frame out of the way of the, 
saw. Wheels with pivoted spurs are provided for simultaneously raising 
and rolling tbe log, n hlch wheels are keyed faBt to a shaft turning In bear- 
ings of a shield-like frame, which Incloses the gear wheels and brake 
mechanism of the log turner. The casing, with Its spurred wheels, Is sup- 
ported on a supplementary cushioned frame and thrown Into gear with the 
driving power by suitable lever mechanism, which carries the wheel up 
toward tbe log. The brake is applied by a yoke with eccentric, band, and 
lever connection to tbe upper wheel, Its lever serving the twofold purpose 
of operating tbe brake and forcing the log Into exact position for the saw 
on the carriage, and throwing the log turner Into gear. 

Improved Music Leal Turner. 

George Sweatt, Lebanon, N. H.— This Invention consists of fingers, for 
turning the sheets, provided with a circular toothed base, and arranged, 
one above another, on a vertical pivot In a chamber, In or below the music 
board, along which a toothed bar Is made to slide for throwing the finccrt., 
said bar having a row of teeth for each finger arranged to operate them 
successively. There are foot treadles, for sliding the toothed bar forward 
and backward with pulleys, to be turned by them, and cords connecting 
said pulleys with the bar to move It by being pressed on them, one treadle 
and pulley being to pull the bar to the right, for turning the leaves from 
right to left, and the other being to turn them back again, when It may be 
required to do so. The music rack Is adjustable forward and backward 
relatively to the fingers, for turning the leaves, and 1b held up to them by 
springs, so that the leaves between are always held In the proper relation 
to the flngere, whether the be ok be thick or thin. 

Improved Portable Fence. 

James M. Wallls, Rocky Comfort, Mo.— This Is an Improved stay for 
fences. One brace Is set In an Inclined position and extends to the top of 
the fence. The foot brace, tbe lower end of which rests upon the ground, 
is attached to the other brace, near Its middle point. To the braces are 
attached vertical bars. When the stays are applied to a rail fence, the foot 
brace Is attached In such a position that It may support the bottom rails of 
the fence at the proper distance from the ground. In this case two vertlea 1 
bars are used, and the ends of the rails of the adjacent panels are placed 
upon each other alternately. The top rails are placed above the brace first 
mentioned, a block being notched and fitted Into the space between the 
brace and vertical bar for the ends of the top rails to rest upon. 

Improved Dumping Wagon. 

Charles Campbell, Cambridge, Wis.— The hind part of the bottom Is at- 
tachedtoa roller, suspended under the box sides. Thefrontend rests on 
a cross bar fastened to the box sides, and tbe rear end Is held upbyahook. 
The hounds of tbe hind truck are fastened to the cross bar. The fore part 
of tbe bottom Is attached to another roller suspended unaer the box pidrs. 
and rests at the rear end on the reach . This reach is connected to the cross 
bar, so as to be detached when the load Is to be discharged to let the hind 
endof the fore part of the bottom down. The connection Is made by a 
staple which passes up through the bar so as to be fastened by a long rod 
which slides In from thasldeof the wagon box, bo that It can readily be put 
lnandtakenout. 

Improved Apparatus for Puddling Iron. 

Joseph Davles, Knoxvllle, Tenn.— This Invention consists of two pud-- 
dllng tools, one revolving and the other having a reciprocating motion 
within a rotary furnace. It Is believed that, by the rotation of the hearth 
In this manner, the puddling to oh can be worked bypowerln a simple way 
because the Iron la brought to them by the hearth ; and by using power 
driven toolL.the puddler's lftbor U ma v fe lessened, 
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Models made to order. H.B.Morris,Ithaca,N.Y. 

A thorough Machinist and Draughtsman, 
who Is an experienced foreman, desires employment. 
K. L. Johnson, Philadelphia, Fa. 

Microscopes, Spy Glasses, Lenses. Price 
List Free. McAlllster,*Optlcian,49 Nassau St., N.T. 

The recently discovered Evergreen, Fru- 
glferous.Creeptng Pine. For particulars, address (stamp 
enclosed) J. F. Lewis, Wyoming, Luzerne Co., Pa. 

A Machine to cut the edges of Band Iron, 
making them straight, Is wanted by the iVheellng Hinge 
Co. See advertisement In this column. 

Bradley's Croquet has the Patent Socket 
Bridges. Examine this Improvement. 

For Sale — Several Screw Machines of dif- 
erent Sizes, cheap; also, a second band Press. Write, 
for particulars, to A. Davis, Lowell, Mass. 

To Iron Founders — State Rights for Sale of 
a Valuable Patent, an Attachment for Boilers. Has 
been In use several years, and saves from 15 to 30 per 
cent of fuel. Circulars, with testimonials, sent free. 
Address P. O. Box 4342, Boston, Mass. 

Nail Maker's Bead and Face Stones — Best 
In use. J. £. Mitchell, Philadelphia, Pa. 

The Catechism of the Locomotive (which 
Is now being published weekly) In the Kaliroad Gazette 
of April 18, will contain engravings and descriptions of 
the Steam Whistle, Throttle Valve and Grates, and ac- 
curate engravings, made to a scale of % In. to 1 ft., of 
8-wheeled locomotive by the Grant Works, 8-wheeled, 
10-wheeled, and Mogul Locomotive by the Baldwin 
Works. Single copies 10 cts. $4 a year; $2 forti months. 
Address The Railroad Gazette, 73 Broadway, New York. 

A practical Machinist, competent by expe- 
rlence.would travel and sell machinery for some respon- 
sible company. Address F. S. Williams, Blnghamton,N.Y 

Removal — L. & J. W. Feuchtwanger, of 55 
Cedar St., have removed to 180 Fulton St., two doors 
above Church St., New York. 

Position Wanted — To Teach Chemistry and 
Physics. Salary*1500. Address A. M., Station H, N.i . 

Furniture Men and others — A new patent 
convertible cradle and crib : also two other patents In a 
wood article. The whole or parts will be sold for a 
small amount In either patent. Reed & Co., 335 Broad- 
way, New York. 

Chemicals, Drugs, and Minerals imported 
byL.& J. W.Feuchtwanger,No.l80FultonSt., removed 
from 55 Cedar St., New York. 

Burglar Alarm wanted by N. W. Ader, 
Balnbrldge, Ind. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

Patent for Sale — The best Burglarproof 
Door Lock In tne world. F. Gyss, 196 Greene St., N. Y. 

Small turning in metals done to order by 
Hendey Brothers, Wolcottvllle, conn. 

Steam Whistles, Valves, and Cocks. Send 
to Bailey, Farrell & Co., Pittsburgh, Pa., for Catalogue. 

For Sale— A " Burdict" Bolt heading Ma- 
chine, improved— perfect order— at a low price. Address 
C. E. Hunter, Hinsdale, N. H. 

Patent for Sale— Patent Knife, Pen and 
Penholder Combined. Has paid, and will pay, large 
profits. Address Patentee, Box 14S, Hlnsdale.JN. H. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. 'Davis, Low- 
ell, Mass. 

The "Scientific American" Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching, little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings. Works for any distance. 
Price *5. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

The most Perfect Power Hammer — Exclu- 
sive Right for sale, or built on Royalty. Particulars of 
Samuel Pennock, Kennett Square, Pa. 

Engines 2 to 8 H.P. N.Twiss,New Haven.Ct. 

Steptoe, McFarlan & Co., No. 212 to 220 
West ad St., Cincinnati, Ohio, manufacturers of Wood* 
working Machinery and Machinists' Tools. Send for 
circulars. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St.,N.Y. 

Pattern Letters and Figures, to put on pat- 
terns of castinga.all sizes. H.W.Knlght.Seneca Falls.N.T. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 

All Fruit-can Tools,! 1 erracute,Bridgeton,N. J. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W. D. Andrews & Bro.,414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
Bend to the Union Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,2SCornhlIl,Boston,M8. 

The French Files of Limet & Co. are pro- 
nounced superior to all other brands by all who use 
them. Decided excellence and moderate cost have made 
theae goods popular. Homer Foot & Co., Sole Agents 
for America, 20 Piatt Street, New fork. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise- 
ment. Andrew's Patent, Inside page. 

Two 50 H. P. Tubular Boilers for Sale (Mil- 
ler's patent) very low, If applied for soon. Will be so d 
separately or together. Complete connections and pomp. 
Holske Machine Co., 279 Cherry Street, New York. 

Lovell's Family Washing Machine, Price 
$5. A perfect success. Warranted for Ave years. Agents 
wanted. Address M. N.Lovell.Erle, Pa. 

Buy Boult's Paneling, Moulding, and Dove- 
alltng Machine. Send for circular and sample of work. 
B. C. Mach'y Co., Battle Creek, Mich., Box 227. 

Wanted — A first class Machine, known 

among Hinge Makers as a Slitting Machine. Address 
Wheeling Hinge Company, Wheeling, W. Ya. 



Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co. ,268 
Broadway, cor. Warren St.,New York. 

Engines, Boilers, Pumps, Portable Engines 
(new & 2d hand). I. H. Shearman, 45 Cortlandt St., N.Y. 

Automatic Wire Rope R. R. conveys Coal 
Ore, &c, without Trestle Work. No. 61 Broadway, N.Y 

A. F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 61 Broadway, New York. 

Beet Philadelphia Oak Belting and Monitor 
Stitched. C. W. Amy, Manufacturer, 301 & 303 Cherry 
St.. Philadelphia, Pa. Send for circular. 

Rue'B " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, New York. 

A Superior Printing Telegraph Instrument 
(the Selden Patent), for private and short lines— awarded 
the First Premium (a Silver Medal) at Cincinnati Expo- 
sition, 1871. for " Best Telegraph Instrument for private 
use"— is offered for sale by the Mercht's M'f 'g and Con- 
struction Co., 50 Broad St., New York. P. O. Box 496. 

Woolen and Cotton Machinery of everr de- 
scription for Sale by Tully & Wilde, 20 Piatt St., N*. Y. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co.. 93, 95, 97 Liberty 
Street, New York. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase &. Co., 

95 97 Liberty Street, New York. 

Dickinson's Patent Shaped Diamond Carbon 
Points and adjustable holdnr for working Stone, dress- 
ng Emery Wheels, Grindstones, &c, 64 Nassau St., N.Y. 

Steam Fire Engines — Philadelphia Hydrau- 
lic Works, Philadelphia, Pa. 

Bone Mills and Portable Grist Mills. — Send 
for Catalogue to Tully & Wilde, 20 Piatt St . , New York. 

Waterproof Enameled Papers — all colors — 
for packing Lard and other oily substances, Chloride of 
Lime, Soda and similar Chemicals, Cartridges, Shoe Lin- 
ings, Wrapping Soaps, Smoked or Dried Meats, and De- 
siccated Vegetables, Shelf Papers, and all applications 
where absorption Is to be resisted. Samples on appli- 
cation. Crump's Label Press, 75 Fulton St., New York. 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical noveltles.address 
James H. White, Newark, N. J., Manufacturer of Sheet 
and Cast Metal Small War«s. 

Paragon Gold Quill-Pens — The best in use. 
C. M. Fisher & Co., 103 Fulton Street, New York. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page. Send Postal Card for Circular and Price List. 
Emerson, Ford & Co., Beaver Falls, Pa. 

Spools, Button Molds, and all small turned 
goods made by H. H. Frary, Jonesvllle, Vt. 




T. D. W. can best adjust the pea of a scale 
byexperlmentlwlthaknown weight.— J.G.P.will find an 
explanation of the wire rope and sheavemystery on p. 
191, vol. 29.— J. H. will find directions for waterproofing 
canvas on p. 122, vol. 27. Varnish for cbromos Is de- 
scribed on p. 164, vol. 27. A solution of gum dextrin Is 
sometimes used on postage stamps.— E. H. will find di- 
rections for galvanizing wrought Iron on p. 202, vol. 30. 
— K . will find a recipe for fine shoe polish on p. 73, vol. 
26.— W.W. P. will find that marine glue, described on 
p. 202, vol. 38, will answer his purpose. 

A. R. B. asks : What elements are removed 
from the soil by the growth of cabbage ? A. The outer 
leaves of perfectly ripe cabbage are composed of albu- 
minous substances, 1*16 per cent, woody fiber, gum, and 
sugar, fj-0 per cent, ash, 2'2 per cent, water, 91*1 percent. 
The heartleaves contain a little more water, and a lit- 
tle less of the other constituents. It removes potash, 
lime, phosphoric and sulphuric acids principally from 
the soil. These acids are In combination with the vari- 
ous bases which are absorbed by the growing plant. 

A. L. C. asks : 1. If I take a tube of suita- 
ble length and diameter, and on one end put a double 
convex lens of about 6 Inches focus, and In front of this 
end a mirror, at the other end a triangle, It there any 
way by which I can project that triangle on to the mir- 
ror, so that I may be able to see It from the outside ? A. 
Not when arranged In the manner stated. 2. Can you 
give me any Information In relation to the different spe- 
cies and character of the marine vegetation of the Great 
Banks of Newfoundland? A. See the reports of the 
exploring expeditions sent out by England and the Uni- 
ted States Government. 8. What is the best theory on 
the physical constitution of the sun? A. The sun Is 
supposed to consist of a central solid or llquldmasa, 
which Is surrounded by two or more shells or envelopes, 
which consist of the vapors of the various metallic and 
other bodies constituting the sun, and of gases, especi- 
ally hydrogen In a state of Intense Ignition. 

F. T. H. asks: 1. Can I prepare ammonia 
arsenlte as a reagent? A. Ammonia arsenlte, (NH*) a O,As 3 
O 3 , Is produced, according to Pasteur, when very strong 
aqueous ammonia Is poured upon arsenlous oxide. It 
exists only In contact with ammonia, quickly giving ofl 
ammonia In contact with the air. It forms a yellow 
precipitate with silver salts. 2. What degree of heat 
can I obtain In an evaporating dish on an oval copper 
water bath over a Bunsen burner ? A. You cannotob- 
talnaheatot over212° Fah.ln an ordinary water bath, 
whatever the containing vessel and the source of heat 
may be. S. What are the specific gravity, hardness, and 
other mlneralogical properties of borate of lime ? A. 
The specific gravity of borate of lime Is between 2*84 
and 2*98. It Is sufficiently hard to scratch fluate of lime, 
or calcium fluoride. Its color Is wblte, shaded with 
gray or green, and sometimes milk wblte and translu- 
cent or nearly transparent. One variety Is gray, white, 
and reddish In concentric stripes. Before the blowpipe 
It swellslntom milk-white mass and then melts Into a 
transparent glass, colorless, or sometimes pale rose col- 
ored. It Is composed of lime, sllex, boraclc acid, and 
water. 

J. T. asks: 1. What will dissolve ultrama- 
rine to make writing fluid ? A. Ultramarine can be bus 
pended in a mucilaginous liquid, like ordinary mucilage, 
for the purpose you mention . 2. Will soluble glass dry 
on an Iron surface exposed to friction? A. We do not 
advise the application of soluble glass where metallic 
surfaces rub together. 8. Will a long belt transmltmore 
power than a short one ? A. No. 



S. B. says : 1. We have a cellar heater, 
with three hot air pipes heating five rooms ; one of the 
pipes runs Into a flue .which heats two rooms on the 
first floor and one on the second floor. There are no 
dampers In the hot air pipes or In the flue. When we 
want all the heat In the two rooms on the first floor, we 
close the registers on the otherplpes and the upperpart 
of the flue, which leaves a vacuum In those pipes and 
the flue. I think that. If we had dampers In pipes In the 
cellar by the heater, and one In the flue right above the 
register on the first floor, we should get more heat. A. 
It Is usual to provide dampers In the hot air pipes near 
the furnace In the cellar; and you would save some heat 
by having them, namely, that portion which escapes 
from the pipe not used, by radiation from It, and by the 
register In the room not heated, which seldom or never 
closes tight. 2. Can you Inform me what the sizing 
that plumbers put on the pipes, preparatory to wiping 
the Joints, is made of? A. It Is prepared with lamp- 
black and glue boiled In water, with sometimes a little 
lager beer put Into It. 

A. B. asks : What is the value of antimo- 
ny, what Is Its use, and where Is It mostly found? A. 
Alloys of antimony, with lead and tin, are largely used 
for type metal. An alloy of 90 parts of copper, 5 of 
zlnc,andS of antimony Is used for sockets In which the 
Bteel or Iron pivots of machinery are at work. The gray 
antimony ore Is found In the Hartz mountains la Ger- 
many, and also In Cornwall, Auvergne, Hungary, and 
Borneo. The oxide of antimony Is foundln Algerlaand 
Is smelted In France. Red antimony, which Is a com- 
pound of oxide and sulphide of antimony, Is found In 
Tuscany. The mode of working the ores Is too long to 
be given here. 

A. E. F. asks : Will you give me a recipe 
for making a good quick dryer for oil paint? A. Lin- 
seed oil 1 gallon, powdered litharge % lb. ; simmer with 
requent stirring until a pellicle begins to form, remove 
the scum; and when It has become cold and has settled. 
decant theclear portion. This Is used by house paint, 
ers. 

E. L. D. asks : How can I remove enamel 
from gold without healing? The enamel Is the blue kind 
used for ornamenting Jewelry. A. The enamel to which 
you refer, being a species of glass, can be removed with- 
out heat by the action of hydrofluoric acid. This 1b 
most easily applied by wetting the enamel with sul- 
phuric acid and then sprinkling over It some finely pul- 
verized fluor spar (calcium fluoride), by which means 
hydrofluoric acid Is set free and attacks the glass, the 
gold not being affected by either acid. The sulphuric 
acid should be slightly warm, and care taken to avoid 
the fumes and getting the acids on the hauds, as hydro, 
fluoric acid Is very corrosive to the skin. Several ap- 
plications may be necessary. Wash off and dry after 
eachappllcatlon. 

P. H. W.says: To heat water I placed a 
copper tube In a coal stove ; the tube Is 13 Inches deep, 
5>£ Inches diameter, with a ball made on the circle of 
same diameter. It was flllednearly full; and while boil- 
ing rapidly, I attempted to take It out, but the steam was 
rlslog so fast that I could not place my hand near to It. 
Ithenpoureda little cold water Into It, which checked 
the steam entirely, so that there was no visible steam 
arlslngf rom It. I took It and set It on a cold plate of 
Iron, where it stood 6 or 8 minutes, '..then took It by the 
ball again, holding It two minutes. There was no sign 
of Bteam arlslngfrom the water, but as soon as I at- 
tempted to pour It out, the steam burst forth In such 
volume that It was only with the greatest effort that I 
succeeded In keeping It from scalding my hand. Did 
the cold water remain on the top, and at a lower tem- 
erature, condensing the Bteam, until poured off? A. The 
explosion was caused by the power which water In a 
quiescent state has of retaining a large amount of 
steam, and setting It free when shaken or suddenly agi- 
tated. 

F. M. B. says: 1. While on the roof of 
my house, watching the chimney burning out, I noticed 
a Btream of electrical fire or light passing on to the 
point of the platinum arrow or weather vane attached 
to the lightning rod and passing ofl from the opposite 
end. I touched the pelnt of the arrow with my hand 
and the light ceased; on removing my hand, the electri- 
cal current was again established. I reversed the arrow 
In direction, putting the point opposite to the wind; 
again the light ceased. On letting go of the arrow, the 
point turned toward the wind and the electrical light 
was resumed again. At the time the wind was blowing 
from southeast, rain and sleet were falling, and the bar- 
ometer was low. The following questions arise: Does 
electricity go with the wind ? A. Atmospheric electri- 
city Is caused by the advancing clouds. 2. No light- 
ning being Been, was this voltaic electricity ? And If so 
why did not the current pass from the arrow to the 
lightning rod, and thence pass to the ground Instead of 
passing off from the reverse end of the arrow ? All the 
connections of the copper rod are good ani the lower 
endlsnlnefeet In the ground, which Is moist. The rod 
near to and below the arrow Is coated with soot from 
the chimney: would this prevent the flow of electricity 
to the earth ? A. It was not voltaic electricity. 

J. D. S. says : I am informed that there is a 
method by which tracings made on tracing muslin can 
be reproduced on prepared white paper. I believe a 
negative Is prepared directly from the traclng,and after* 
wards printed on the prepared paper by exposure to the 
sun. What solution is used, or how Is the negative ob- 
tained? A. The drawing Is properly mounted In front 
of the camera, and a photograph Is taken In the usual 
manner. This negative Is then employed tor solar 
printing by direct contact with sensitized paper. 

W. says : In Dr. Hayes' " Open Polar Sea," 
he states that he procured sufficient fresh water for the 
crew of his schooner by boiling sea water In a common 
tea kettle, using a cask as a condenser. Is It so easy a 
process to purify sea water ? If so, what Is the use of 
the expensive apparatus sold In Europe for this pur* 
pose? We hear of the crews of vessels perishing of 
thirst. Surely, If there Is a simple process of purifying 
sea water, It should be made widely known. A. There 
Is no difficulty In procuring water free from saline mat- 
ter In the manner described. But water, bo distilled, 
differs from natural water by containing no air and be- 
ing free from certain small amounts of mineral matter, 
which make spring water lively and palatable. The 
aeration and filtration of distilled water complicate 
the apparatus and render It expensive. 

G. W. asks : Can wood be petrified, and how 
Is It done ? A. One method Is : Alter the tree 1b felled, 
place the root end In a solution of sulphate of copper 
and acetate of Iron. After remaining for a few days, 
the wood Is completely saturated. Another method Is to 
place the wood In a vessel from which the air Is exhaus- 
ted ; sulphate of Iron or alum solution la then let In and 
pressure applied. The wood Is then partially dry, and 
afterwards It Is treated with a solution of chloride of 
calcium In the same manner. Or the wood can be Im- 
pregnated with water glass, and then treated with an 
add. 



C. E. Y. asks : Can metallic zinc be obtained 
from the muriate of zinc, or can a coating of zinc be di • 
posited on Iron or other metal from the muriate of 
zinc ? A. The muriate of zinc has been employed, but 1- 
sald to possess no peculiar advantage. 

G. C. H. says, in reply to J. N. W/s query 
as to the excrescence on the plank : The board was re 
cently brought to Utlca and shown to the scientific men 
of the place, among others to Mr. S. W. Chubbuck. He 
immediately Bald that It was the result of compression ; 
and to convince the others, he selected a piece of clear 
pine, laid It upon a block of Iron, and struck It one blow 
with a hammer. It was then placed in a vise and sawn 
down through the edge; Immediately the compressed 
wood bulged out and assumed the shape It now has. I 
enclose you the piece. I think that the original one cun 
beaccounted for In the same manner. The tree either 
struck a stone or other substance In falling, and was 
thus Indented at that spot, or the board has been pre- 
paredfor ajoke. A. Mr. Chubbuck has certainly suc- 
ceeded In producing an appearance similar to that of J. 
N.W. 'aboard, and his explanation Is correct. 

S. asks : Howthick is the earth's surface or 
crust ? At what depth In the earth will It be hot enough 
to fuse all known substances ? A. It Is ascertained that 
at a depth of a very small proportion of the earth's di- 
ameter, all known substances would be In a state of fu- 
sion. Experiments made at Creuzot, France, led ihe ob 
servers to believe that, at a depth of 50 miles, the heat 
would reach 4,600° Fan ., more than sufficient to melt 
platinum. As to artesian wells, see p. 241, vol. SO. 

E. E. asks : What can I use to make a joint 
Bteam tight ? A. Use equal parts of white lead and red 
lead, and add as much boiled linseed oil as 1b required 
to make a putty. 

G. N. — Animal vaccine virus can be ob- 
tained at all times and In any quantity from Frank P. 
Foster, M.D., Director of Vaccine Department, New 
York Dispensary, 187 Centerstreet, New York city. It Is 
furnlshedln three ways : On slips of quill, costing each 
25 cents; In capillary tubes, costing $2 each ; and In en- 
tire crusts, costing $1 each . The nrst Is the most handy 
to use. The method of using It Is so simple that It la 
within the power of every one to vaccinate: Bare the 
arm to be vaccinated to the shoulder, and, taking a large 
needle, scratch the skin two Inches below the shoulder 
In cross lines until a place the size of a three cent piece 
looks watery ; then dip the quill Into warm water for a 
second, and rub the smaller end upon this spot for a few 
seconds. Allow the arm to remain bare for some min- 
utes until the spot seems dry. Each quill Is sufficient 
for one person; but the capillary tube contains sufficient 
virus, In a liquid form, to vaccinate ten or twelve per 
sons. It Is necessary to blow the lymph out of the tube 
upon a knife blade In minute quantities at a time, and 
rub the knife blade upon the spot prepared as before de- 
scribed. The crust maybe macerated Inwaterandthen 
applied. Virus Is prepared for use In this way: When 
the pustule upon the cow is full of matter, tbe small 
quills are dipped Into It, allowed to dry, and rolled in 
tin foil. The capillary tube Is simply a very fine glass 
tube, one end of which Is dipped into the matter ; the 
matter will nearly fill the tube, by what Is called capil- 
lary action of the tube. Then the portion of the tube 
not filled with matter Is broken off, the two ends sealed 
up with sealing wax, and tbe tube Is now ready for 
transportation. Vaccine virus from the cow Is the pur- 
est and most efficient known, nrst, because young and 
healthy heifers are the only animals from which the vi- 
rus Is taken, and secondly, because It can always be ob- 
tained fresh from the physician above mentioned. A 
letter, addressed to him enclosing 25 cents or $2, will be 
answered by return post by a letter contain ng the quill 
ortube.-S. H. C..M.1V- 

W. H. J. asks ; Will a siphon draw water 
100 feet high, if It had 150 feet fall? A. No. The rise of 
water would be less than 34 feet . 

M. C. asks : Is there any machinery for 
utilizing the power of water, as It Is ordinarily laid on 
In dwelling houses? A. Yes. Water engines and small 
turbine wheels, for driving sewing machines and other 
purposes, are in the market. 

E. L. S. asks : 1. Is it possible for gas to 
escape from a burner when lighted, unconsumed? A. No. 
2. Is It the revolution of our earth which produces the 
atmosphere? A. It does not produce the atmosphere, 
but causes certain great movements in the atmosphere, 
such as the trade winds. 

D. C. S. asks : Has heating with hot water 
been adopted In this country? A. There are several 
firms In this city who make heating by hot water a spe- 
cialty, as also some In the other principal seaboard cit- 
ies, and who have put their apparatus in a great many 
buildings, both public and private. The expense, how- 
ever.of heating by this method 1b fully asgreat as that 
of steam. 

E. M. B. asks : 1. What are the most power- 
fully explosive substances or compounds known, that 
can be obtained In large or Inexhaustible quantities? 
A. Gun cotton, ultro-glycerin, dynamite, and dualtn. 
One part by weight of gun cotton Is equal In projectile 
power to 5 parts of gunpowder ; 1 part of nitroglycerin 
to 8 parts of gunpowder. 2. Which of said explosives 
are the cheapest per unit of explosive power? A. Ni- 
troglycerin. 3. Which of said explosives burns or ex- 
plodes with the least smoke or ashes? A. Gun cotton 
should leave no residue. 4. Is there any treatise upon 
explosives that wll| give me all tbe known properties 
of the principal explosives ? A. See our advertising 
columns lor booksellers' addresses. 

G. S. R. 3 H. B. G., and others question the 
accuracy of our answer to W. L. N., In which we stated 
that It Is not a fact that all matters that form scale In a 
boiler float on the water as scum. A. Compounds of 
lime are precipitated from solution In water as the tem- 
perature Increases, and the carbonate of lime, being 
light, rises to the surface of the water, If there is a 
good circulation In the boiler. The sulphate of lirue, 
which Is heavier, sinks almost Immediately after precip- 
itation. Both of these substances can be most readily 
removed by a surface blow, since they are formed more 
rapidly as the temperature of the water increases. 
When the boiler Is not in use, the particles of carbonate 
of lime no longer rise to the surface, but settle down 
upon different parts of the boiler. 

0. P. H. asks : How many pounds of nitrate 
of ammonia would be required to freeze a gallon of wa- 
ter? A. Theoretically, nearly 4 lbs. when the temper- 
ature of the water Is 68° Fan., but in practice a larger 
quantity, owing to theabsorptlon of heatfrom the con- 
taining vessels.- 

J. G. H. asks : 1. Can sugar be kept liquid 
by any chemical process? A. No. 2. Bow can copying 
Ink be made from common writing Ink ? A. By the ad- 
dition of a llttlesugar. S. Can water colors be made to 
copy, the same as copying Ink ? A. This can be easily 
tried. 
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L. says: 1. I want to make a heat governor 
for a hot air furnace. If I enclose, In a tube exposed to 
the heat, quicksilver, or simply the air In the tube, 
from whleh can I get the most expansion or pressure to 
act on the damper? A. Quicksilver expands the 0-01548 
times Its volume on being heated from the freezing to 
the boiling point, and air 0-3665 times, so that the expan- 
sion of air Is much greater. 2. Can you suggest a way 
by which this pressure may best act on a lever? Pure 
rubber would answer the purpose If perfectly airtight . 
A. By means of an airtight piston. 

M. asks: Is the mineral found with lead ore 
and known to miners as mundlc the same as Iron py- 
rites? A. Mundlc Is the name of copper pyrites among 
English miners. 

C.H.S. asks : Had eighteen hundred and sev- 
enty-four full years of the Christian era passed on Jan- 
uary 1,1874? A, Not exactly. The years as reckoned 
by the calendar do not agree perfectly with those calcu- 
lated on astronomical data. 

F. C. C. asks : What can I apply to the back 
of sheet copper to prevent gold adhering, while I am 
electro-gilding the face? It must not come off Into or 
Injure the solution. A. Use a thin coating of varnish. 

E. S. asks : What is the proper temper for 
a magnet, and how much of It should be tempered? A. 
It should be tempered at as high a degree of heat as 
possible, and the temper should be drawn to a violet- 
straw color. 

S. S. S. asks : 1. Would a silver rod used 
for an anode (as In the Illustration In yourlssue of Jan- 
uary 31) be as good for plating a dozen forks or spoous 
as an anode of sheet silver? A. Some electroplaters 
use anodes of pieces or rods of silver. The general prac- 
tice is to employ sheet silver; and while the former plan 
answers, the latter la on some accounts to be preferred. 
2. How much silver by weight Is calculated to be de- 
posited upon a dozen forks, for single, double, and 
triple plate? A. Tablespoons are single plated when 
they are plated with 4 ozs. of silver to the gross, double 
plated with 8 ozs., and triple plated with 12 ozs. Forks 
In proportion, according to size. 3. What book do you 
recommend for traveling electroplaters? A. Rose- 
leur's " Galvanoplastlc Manipulations" is a standard 
authority. 

G. P. L. asks : Is there any chemical or 
other way to remove hair from any part of the face 
without marring the face or leaving any Injurious marks 
on It? A. Hydrosulphate of sodium can be used, but 
care must be taken, lest the skin be attacked. See Sci- 
ence Record for 1874, p. 20. 

N. A. M. asks: Can you give me a recipe 
for making nltro-glycerln ? A. To prepare nltro-glycer- 
ln, very strong nitric acid, density 49° to 90° Baum€, Is 
mixed with twice Its weight of concentrated sulphuric 
acid: G lbs. of this mixture, thoroughly cooled, are 
poured Into a glazed earthenware Jar, placed In a pan 
of cold water, and there Is next added gradually 1 
lb. of concentrated and purified glycerin, having a den- 
sity of at least 30° to 31° Baum6, care being taken to 
stir constantly. The mixture Is left to stand for some 
time, and afterwards poured into five or six times Its 
bulk of very cold water to which a rotatory motion 
has been Imparted. The nltro-glycerln sinks to the bot- 
tom as an oily liquid. 

C. S. D. asks : I. Where it the largest re- 
fractlug telescope In the world, and what is the size of 
its object lens? A. Atthe National Observatory, Wash- 
ington, D. C; diameter of lens, 26 inches. 2. I wish to 
connect another boy's home with mine by a telegraph 
wire, and (as It Is not convenient to have It suspended 
from the one house to the other) I want to know if I tar 
copper wire and put it under the sidewalk (fastened by 
staples), If the tarred wire will answer the same pur- 
pose as Insulated wire ? And If not, what can I put on 
the wire that will? A. Use an ordinary Insulated gutta 
percha telegraph wire. S. I have a blackboard on which 
It is difficult to leave any mark. What substance shall I 
put on It to remove that difficulty? A. Put on the black- 
board liquid sold by most stationers. 

R. E. W. asks : Is there any way of making 
oxygen gas, cheaper than the common method of UBlng 
potash and manganese? Nitrate of soda Is much cheap- 
er ; cannot Its oxygen be driven off? A. Nitrate of soda 
is readily decomposed at a red heat, and yields oxygen, 
which at first Is tolerably pure, but becomes contamina- 
ted with Increasing quantities of nitrogen. 

A. B. asks : Is the white soft matter in the 
center of a corn kernel pure starch ? A. It consists of 
more than 50 per cent of starch. The remainder Is wa- 
ter, fat, cellulose, and nitrogenous substances. 

K. K. E. asks : By what means can nitrogen 
be prepared in large quantities, cheaply, rapidly, and 
with simple apparatus, similar to a hydrogen generator, 
so as to be Instantly ready? A. By heating nitrite of 
ammonia. 

F. H. M. asks: Is there any sure way of 
ridding an old house of bedbugs, cockroaches, etc.-? 
A. As to bedbugs, if you can locate their dwelling piaffes, 
use strong mercurial ointment, soft soap, and oil of tur_ 
pentlne, In equal parts, triturated together. If they are 
secreted in the timbers, fumigation by burning sulphur 
Is the best method. For cockroaches, make poison wa- 
fers of flour, red lead, and sugar, rubbed up with a lit- 
tle mucilage ; spread out thin to dry. 

W. S. X. asks : 1. How can I make lard oil 
in small quantities? A. Lard oil is chiefly obtained as 
a secondary product in the manufacture of stearin. It 
Is purified first by agitation with sulphuric acid, and af- 
terwards by steaming it or washing it by water. 2. Is 
there a polish that will adhere to such articles as a tin 
lantern of which the tin Is worn off? If so, how Is it 
made ? A. See p . S15, vol. 29. 

G. W. W. asks : How can canvas be pre- 
pared for oil painting ? A. The canvas must be strained 
on a frame of thoroughly seasoned wood, bo as not to 
shrink, and a thin oil filling must be put on till the tex- 
ture of the canvas Is completely hidden. All seams 
and projections must be avoided. 

J. A. M. asks; How can I smooth and pol- 
ish a piece of rough marble ? A. Use (1) wet sandstone < 
(2) a piece of unglazed pottery (also wet), (8) pumlee- 
stone, (4) lead tilings and rouge, (5) a little powder of 
calcined tin, rubbed on with a linen rag. 

Z. P. B. asks: 1. What is the best substance 
with which to clean common and undressed kid and 
dogskin gloves with, and how Ib It applied? A. Damp 
them slightly, Btretch them gently over wooden hands, 
and clean them with a sponge dipped In benzole. As 
Boon us they are dry, withdraw the hands, and suspend 
In the air till the smell has passed off. 2. What Is the 
best to clean Ivory with? A. Ivory can be bleached by 
exposing It to the fumes of burning sulphur or to chlor- 
ine gas. In answer to your other question, consult a cy- 
clopaedia of manufactures. 



C. W. H. Jr. asks : How can cloth or velvet 
be made to stick to case Iron? A. Try painting the Iron 
with oil paint, letting It dry, and then attaching the 
cloth with glue. 

A. A. W. asks : How can I make bisulphide 
of carbon ? A. You can probably buy bisulphide of car 
bon more cheaply than you can make it, as It Is now 
manufactured on the large scale. The following appa- 
ratus, however, may be sufficiently simple and cheap 
for your purpose : Bore two holes In the top of an Iron 
bottle, such as mercury 1b Imported In, and Into these 
holes fix two copper pipes, one straight, as on the figure 




and the other bent. The bent tube Is connected with 
another tube leading to the bottom of a bottle filled 
with Ice. The Iron bottle 1b fitted Into the top of a fur- 
nace, so that about two thirds Is exposed to the action 
of the flame. The furnace should have ahole in Its top 
bo that the bottle may fit snugly Into It, and the top be 
protected irom the fire. The bottle 1b filled two thirds 
full of pieces of fresh charcoal ; and when hot, a few 
fragments of sulphur dropped at Intervals Into the 
straight tube, which 1b Immediately closed with a plug. 
The bisulphide of carbon is condensed In the bottom of 
the Ice bottle, and sinks to the bottom of the water. It 
should afterwards be rectified by carefully distilling in 
a hot water bath, In contact with chloride of calcium, 
and condensed as before. Bisulphide of carbon Is very 
volatile and Inflammable, so that care must be used in 
making and handling. 

N. H. F. says that J. P., who asked how to 
prevent a wooden screw from checking, should boll it In 
water with a little salt In It. It will then never check 
or crack. 

H. G. B. says, to M. B. C, who asked how to 
Increase the rapidity of the drying In his lumber kiln: 
You need no air at all, and consequently have too much 
already. Air is good for respiration, but was not made 
for a drying agent, although It Is well adapted to pre- 
vent too rapid desiccation. And alr-drled lumber has a 
crust of dried wood on the outside, which retards the 
Interna] drying and prevents the thorough shrinking of 
the wood, leaving it liable to swell or shrink with ever} 
change of the weather. Again, air cannot season lum- 
ber, which operation Is a chemical change of Its albu- 
men, preventing Its future shrinkage, swelling, and de- 
cay. Even eggscan be bo coagulated as to keepfor 10 
years, and 1 have some, thus prepared, which are thus 
old, as perfect as ever they were as far asdecay is con- 
cerned. It was (and still Is) thought that the best way 
of preserving lumber was to extract the albumen, by 
soaking the lumber In water for 6 or 12 months, or by 
boiling or steaming. These processes kill the lumber 
for good work and good finish. The albumen should be 
coagulated and retained In the pores of the wood, and 
It will keep out water or damp air as well as If the pores 
were filled with shellac or other gum, evidently fitting 
the wood for a very superior finish. This operation Is 
readily accomplished by the well known means of dry 
steam, requiring fewer days for Its completion than the 
Boaklngand subsequent drying does months. In fact 
It pays well to subject all lumber, no matter by what 
process It has been seasoned, te dry Bteam, by the use of 
which a black walnut tree may be cut In the forest on 
Monday morning, and worked Into furniture by Satur- 
day night, and be better fortified against any tendency 
to shrink, swell, warp, or decay, and It will show a bet 
ter finish. 

H. P. Bays : If W. D. B., who asked as to 

flow of oil from a wick, will lower the wick, when not 
lighted, below the top of the wick tube, the oil will not 
spread over the outside of the lamp, which is the case 
with some, If not all, oils when the wicks protrude ou t 
of the tubes. 

J.E. D. says, in reply to several correspon- 
dents who ask how to gild on glass : First I see that the 
glass Is free from dirt and grease ; then with my tongue, 
I lick the place where I desire the figure or letter to be, 
and then presB the dampened surface upon a piece of 
gold leaf of sufficient size, taking care to have It smooth 
and unbroken. Af terlt has dried (which Is indicated by 
its assuming a polished appearance), I place it over a 
marked board, and with a sharp Instrument and ruler 
scratch lines for the top and bottom of the letters, and 
then (with quickly drylng]materlal) paint the letters,ta- 
klng care to reverse them so that they will show right 
from the other Bide. When the paint Is dry, I rub off the 
superfluous leaf and the job Is done. If the work 1b to 
be done on large glass.llke store windows, it is better to 
paint the letters first on the outside, astheyareto ap- 
pear, and this will show where to apply the leaf , and also 
how to paint on the Inside, as the paint will show plain- 
ly through the leaf. When the job Is done, the outside 
letters can be easily cleaned off. It will help most per- 
sons to paint the letters backwards, to mark them with 
pen and Ink on paper, and, after oiling the paper, look at 
them from the other Bide. 

P; H. B. says, in answer to W. E. S., who 
asked how a 20 horse power engine can be started and 
stopped by telegraph: If it be a single engine, it would 
have te be Been that the crank was In a position to start 
and the steam pipe and the steam chest would have to 
be well provided with drip exits ; and the throttle valve 
must be easily worked and well balanced. The throttle 
lever could be actuated by a magnet, or by weights and 
mechanism similar to that employed to trip the hammer 
In apparatus for striking the fire alarm telegraph bells 
In cities. A doable engine could be so arranged as to 
be stopped or started, at any time, by the same arrange- 
ment. 

K. L. H. says, in reply to J. J. GK, who 
asks if there 1b any compound that will make the beard 
grow faster than It naturally would: The following 
recipe is perfectly harmless, and will make the beard 
grow like mushrooms In a hotbed: Cologne!} ozs., liquid 
hartshorn 1 dram, tincture of cantharldes 2 drams, oil 
of rosemary 12 drops, oil ef nutmeg 12 drops, lavender 
12 drops. Apply to the face dally and wait for the re- 
sult. 



T. A. C. says, in an answer to J. P., whose 
query about seasoning wooden screws 1b answered on 
p. 219, vol. 30 : Bore a hole longitudinally through the 
center of the screw ; It will not be apt to crack bo badly 
in seasoning, because then the air can get to the center 
of the wood, the sap escapes therefrom, the center of 
the wood contracts, and the strain on the outside Is les- 
sened. Of course, the larger the hole, the better for the 
seasoning process ; but It should not, and need not, be 
large enough to materially weaken the screw. If In ad- 
dition, you can boll the screw In water, the Job will be 
bettered ; if boiled in oil, it will be complete. 

J. H. P. says: Tell G. C. B. that cracks and 
holes In cast Iron kettles can frequently be filled by ce- 
ment composed of glycerin and litharge made into a 
stiff putty. It requires 8 or 4 days to harden. I have 
filled holes in kettles an Inch or more In diameter with 
this cement, and used the kettles for years afterwards. 

C. D. S. says that R. H. F. can test squares 
with the dividers by drawing two circles one within the 
other, from the same center, of 16 and 12 Inches diame- 
ter respectively; then set the dividers to 10 Inches, 
insert on point In any part of the outer circle, and mark 
the point exactly where a circle (drawn with the divid- 
ers ln/Cftls position) would Intersect the Inner circle; 
npworaw a straight line through the center of the cir- 
cles and through the point marked in tne Inner circle; 
and through the outer one, another line starting from 
the point where the dividers were Inserted in the outer 
circle through the center of the circles until the outer 
circle 1b reached. If this Is done exactly, the points 
where those lines Intersect the outer circle will form 
the corners of a perfect square whose side Is 11-8187+ 
lnches. If the square Is correct, It will fit the square 
thus formed and also the lines In the center, which di- 
vide the circle Into 4 equal parts, and the angles must 
be 90 degrees. This Is based on the rule for finding the by 
pothenuse of a right angled triangle, thus : 6 a =86 and 8 a = 
64, sum 100, the square root of which Is 10. This 1b some. 
times called .the 6, 8, and 10 rule for squaring build- 
ings. 

Mutkrals, etc. — Specimens have been re- 
ceived from the following correspondents! and 
examined with the results stated : 

D. H. E.— This mineral Is compact soapstone. 

D. B.— The mineral resembling gold, which is Inclosed 
In the quartz, 1b iron pyrites. 

J. R.— The crystal Is garnet ; It is a silicate of alumi- 
na and Iron. The red stone 1b quartz rock, colored by a 
little oxide of Iron. The gray one is sllex. 

E. L.F.— Your specimen consists of cubical crystals 
of Iron pyrites, inclosed in gray quartz rock. 

B.B.S.-'-Crystals of Iron pyrites, Inclosed In talcose 
schist. 

H. S. B.— Tour specimen consists of a solid mineral 
portion, and of volatile substances, the latter amount 
lng to 1776 per cent. Gives off water and oils on heat- 
ing. The residue left after heating consists of siliceous 
grains, colored with oxide of iron. Contains a small 
amount of soda but no potash. We do not know of any 
use for It other than that of soap, and we can assign no 
value to It. 

O. R.— Your'sample of safety powder for use In pe- 
troleum oils consists of salts, mostly common salt, 
which have been dyed yellow, blue, and red In order to 
disguise their true nature. It Is worse than valueless. 
It does not diminish the explosive nature of the oils, 
and should be exposed as a fraud calculated to do great 
injury. 

R. S. asfcs : How can I remove the inside 
bark of the cocoa-nut, otherwise than by shaving it ofl ? 
— V. V.V. asks : What must I use [to paint show cards 
with ? The oil In ordinary paint discolors the card 
around the letters. I want something that paints very 
black, also white and light Mots for dark grounds?— G. 
S. asks : What 1b the process of ferrotyplng?— M. B. A. 
asks : What is the best way of removing tallow and white 
lead that has been applied to polished parts of.machlne- 
ry to prevent rust ?— W. H. D. asks : Does powder of a 
coarse grain shoot more strongly than one of a fine 
grain?— M.F. B. asks: 1. Which will shoot the greater 
distance, a breech or a muzzle loading shot gun? 2. Is 
80 Inches long enough for a gun of 10 gage? 3. What 
are the different strengths of the materials used for 
gun barrels? 4. Is Damascus twist as good as lamina- 
ted Bteel for gun barrels ?— P. J . F. asks : 1. What Is the 
proper charge of powder for a No. 13 caliber shot gun ? 
2. How much powder will the same caliber consume 
without waste ? 



Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 
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COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Kepler's Third Law. By A. L. 

On the Elasticity and Slipping of Belts. 
ByJ.T. H. 

On a Scientific Toy. By E. L. 

On Ascertaining the Width of Streams. 
By J. C. 

On the Manufacture of Leather. By D. S. 

On Car Building. By N. E. 

On Light. ByT. H.C. 

On the Attraction of the Sunandthe Earth. 
By H. K. 

On Ventilation. By E. H. S. 

On the Canal Problem. By J. H. 

On Foaming in Boilers. By Gh C. P. 

On Shellac as a Dressing for Wounds. By 
W.W. 

On Squares. By M. T. C. 

On Spiders' Webs. By C. T. 
Also enquiries and answers from the follow- 
ing: 

P. T. F.^F.H.-J.B.P.-W. H.C.-T. H.F.-J. W.- 

T. C.H.— E. W.H.— P. S.— J. L.— F. H.E. 

Correspondents In different parts of the country ask : 
Who sells a machines for testing the strength of the 
arm by striking a flat surface ? Who makes Jig saws for 
catting oat ship timbers? Makers of the above articles 
will probably promote their interests by advertising, In 
reply, in the BcmrnriaAxniour. 

Several correspondents request as to publish replies 
to their enquiries about the patentability of their In- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 



Alarm, switch, A. C. Garratt 149,112 

Alarm, till, E. O. Wood (r) 6,820 

Amalgamator, E. Hinckley 149,127 

Animals, clipping, J. W. Guernsey 149.036 

Ax helve fastener, T. W. Porter 149.245 

Balls, bending, S. E. Smith 149076 

Bale tie, cotton, A. J. Nellls 149,144 

Ballot box, G. D. Davis 149 202 

Basket, H.H. & J. K. Stevens 149,204 

Bed bottom, spring, B. H.Otis 149,149 

Bedstead, sofa, Stewart & Burr 149,078 

Beer, cooling and preserving, P. Lleber 149,046 

Binder, temporary, W. A. Harwood 149,118 

Boiler attachment, Cummlng & Rhodes 149,030 

Boiler flue cleaner, J. Dykeman 149,107 

Eoiler.steam, J. Shackleton 149,160 

Boiler, steam, Spink & Holland 149,'.'S9 

Boiler, wash, W. & M.Kolb 149,137 

Boilers, etc., tube for, H. S. Lansdell 149,138 

Bolt, safe door, M. Briggs 149,193 

Book and music stand, J. E. Ulber 149,170 

Boot heels, burnishing, C. D. Brlgbam 149,093 

Boot heels, burnishing, C.H. Helms 149,125 

Boot toe tip, Darrow & Walt 149,031 

Bracket, J. B. Wilson 149,275 

Brewing malt liquor, T. Hawks 149,122 

Bulls' noses, ring for, H. C. Hart 149,219 

Bung cutting machine, W. L. Standlsh 149,164 

Buttonhole casing, J. B. Gardner 149,035 

Button, sleeve, J. Obrlg 149,057 

Camera stand, A. Semmendlnger 149,255 

Candles, etc. .drying, W.Schneider 149,253 

Car axle box. H.A.Wendell 149,273 

Car brake, L. B. Kendall 149,226 

Car coupling, A. W. Decker 149,205 

Car coupling, N. B. Eccleston 149,208 

Car coupling, N. M. Hetzler 149,220 

Car coupling, J. A. Richard 149,2.50 

Car coupling, J. L. Tompkins 149,267 

Car coupling, M. Waterbury (r) 5,813 

Car coupling, Waterman & Root 149,172 

Car, railway, H. Schrelner 149,073 

Car, railway, E. S. Stiles 149,079 

Car, street, H. B.Dunham 149,033 

Carbureting gas, L. E. Fish 149,111 

Card rub roll, A. Heaps 149,124 

Carriage wheel clamp, E. E. Wheeler 149,173 

Cartridges, loading, L. A. Beardslee 149,183 

Cartridge shells, loading, T. L.Sturtevant 149,265 

Carving machine, Hauck & Metzger 149,121 

Cement, -waterproofing, J. Alcorn, Jr 149,022 

Chimney building block, J. P. Edson 149,209 

Churn. Chesnut& Plehl 149,197 

Churn dasher, J. E. Bhelton 149,161 

Clgarmold, J. F. Tyuh 149,268 

Clothes wringer, H. E. Smith 149,258 

Clothes wringing machine, J. O. Couch 149,200 

Clutch, friction, J. J. Collins (r) 5,811 

Copydlstrlbuter, C.R.Bralnard 149,092 

Copying pad, J. G. Rowland 149,158 

Corn, harvesting, J. N. Salisbury 149,071 

Corn, removing germ from, N. A. Conklln 119,101 

Corset busk protector, A. L. Hobart 149,040 

Corset clasp, T. B. De Forest 149,206 

Cracker machine, G. J. Kingsbury 149,134 

Cradles, etc., rocker for, W. Wright 149,178 

Crib, folding, T. J. Grlflln 149,217 

Cultivator, sulky, E. Ives 149,130 

Cultivators. etc., frame for, J. W. Rabb 119,154 

Dental drill, F. Hickman 149,039 

Digger, potato, D.M. Ring 149,043 

Digger, potato, J. McCallum 149.051 

Dlgger.post hole, J. W.Thompson 149,168 

Dividers, G. C. Miller 149,052 

Drill, ratchet, W. M. Ellison 149,108 

Eaves trough hanger, Berger & Askln 149,184 

Egg carrier, E. P. Herrlck (r) 5,814 

Elevating apparatus, P. Mackenzie 149,236 

Elevator, water, Adsltt & Pratt 149,087 

Engine, boat, J. T. Hill 149,221 

Engine governor, steam, J. Coe 149,199 

Engine, rotary, G. H. Bailey 149,023 

Engine, rotary, J. C. Hamilton 149,116 

Engine slide valve, S. M. Cummlngs 149,201 

Engine valve gear, Bteam, C. Rogers 149,067 

Engine valve gear, steam, C. Rogers 149,068 

Engine exhaust nozzle, I. P. Magoon 149,048 

Evaporating liquids, etc., A. Rogers 149,157 

Faucet for casks, T. Massey 149,050 

Faucet, measuring, C.G. Akam 149,179 

Faucet, soda water, T.Letb 149,280 

Fertilizer, C.Perry 149,248 

Fertilizer, G. J. Poppleln 149,214 

Firearm, revolving, A. J. Gibson (r) 5,813 

Firearm hook, H. Metcalfe 1)9,141 

Fire extinguisher, J. A.Kley 149,044 

Fire extinguisher, G. W. Venner 149.2S9 

Fish, artificial, A. W. Hazzard 149,123 

Flat Iron heater, B. I. Williams 149174 

Furnace, W. M. Watson 149,270 

Furnace, steam burning. D. Renshaw 149,063 

Furnace, lead smelting. Johnson & Maxwell 149,131 

Furnace, Iron and steel, E. Peckham 149,151 

Furnace, Iron and steel, E.Peckham 149.241 

Furnace gratebar, Wren & Meyrlck 149,177 

Furnace rocking grate, G. D.Putnam 149,247 

Furnace, etc., smoke-coDSumlng, D. Renshaw 149,062 

Furnace, Iron and steel, E. Peckham 149,242 

Gas, wood, G. Ramsdell 149,060 

Gas meter, dry, T. C. Hopper 149,041 

Gas regulator, G. P. Rose 149,069 

Generating carbonic acid, G. D. Dows 149,20; 

Generator, carbonic acid, C. H.Thompson I49,0bi 

Generator, steam, F. T.Cummlngs 149,105 

Generator, steam, D. Renshaw 149,061 

Gloves, manufacture of, F. Stadtman 149,260 

Grain blnder.S.D. Locke 149,233 

Grain, transporting, L. Grleser ; 149,114 

Graining roller, W.H. Burns 149,098 
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Wagon Drake, W. and F. E. Bloomfleld 149,189 

Wttohand«un dial, L. MlUer 149,142 

Water closet baaln, Burns & Hlgglni 149,195 

Water, etc.. purifying, H. Burgess., 149,097 

Waterproof pigment, Koegler ft Goth 149,'36 

Waterproofing textile goods, Q. and R. Gray 149,216 

Water wheel, N. F. Burnham 149,087 

Whip socket fastener, Laflln & Richardson 149,045 

Windlass, hoisting, R. C. M. Lot ell 149,047 

Window screen, C. M. Higglns 149,126 

Wood, form for bending, J. M. Waters 149,084 

Wool for cardlng.etc, treating, F. Wilkinson.... 149,085 
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Grapple, A. T. Morris 149,143 

Hammer, drop, L. Chapman 149,277 

Harness, back band loop for, H. Brandes 149,025 

Harrow, rotary, Hanger & Ryan 149,117 

Harvester, Bayllss et al (r) 5,810 

Harvester, corn, R. B. Robblns 149,064 

Harvester rake, E. H. Donaldson 149,106 

Hat Iron, J. W. Corey 149.108 

Heater, feed water, R. O'Neill. 149,148 

Heel blanks, forming, L. M. Nute 149,056 

Hinge, lock.G. C. Miller 149,058 

Hoe, wheeled, E. H Warbasse 149,088 

Horseshoe nails, finishing, A. D. Bingham 149,185 

Hose coupling, W. A. Caswell 149,029 

Icecream freezer, J. lJoollng 149,032 

Ice cream freezer, T. Sands 149.072 

Insect destroying compound, H. C. Miller 149,054 

Iron, treating, E. Kirk 149.228 

Iron and steel making, E. Peckham 148,240 

iBluglass, liquid, I. Stanwood 149,165 

Key, folding, J.Brady 149,191 

Knife, hay, H. R. Brown 149,094 

Knife, pocket, H. C. Nllson 149.146 

Knitting machine, J. L. Branson 149,192 

Knitting machine, J. C. Welsch 149,272 

Lamp, W. P. Clotworthy 149,100 

Lamp holder, J. Telfer 149,167 

Lathe, H. Lombard 149,284 

Lathe, H. E. Nlckerson (r) 5,817 

Lever, shipper, I. F. Hoyt 149,129 

Loom picker stick check, B. Bury 149,099 

Match safe, H. M. Woodford (r) 5.821 

.Mattress, life preserving, J. F. Peck 149,150 

Meats, etc., preserving, W. J.Wilson 149,276 

Medical compound, Blocher & tfarkbam 149,188 

Medical compound, P. Steelman 149,262 

Metal rods, etc., encasing, T. Weston 149,274 

Metallic bars, etc., straightening, J. Robertson.. 149,065 

Meter, Buld, G. W. Pierce 149,059 

Mill, elder, Gait & Tracy 149,214 

.Mineral water feeder, W. W. Knight 149,135 

Mineral waters, etc. .dispensing, Kennedy et al.(r) 5,8i5 

Motor, rotary, W.K. Reading 149,218 

Mower, lawn, S. D. King 149,188 

Kail extractor, G. J.Capewell 149,196 

Needle, E. N. Galllard 149,034 

Obstetrical supporter, W. KStalnback 149,261 

organ attachment, reed, E. W. Lincoln 149,236 

Oysters, etc., preserving, A. K. Shrlver 149,256 

Paddle wheel mechanism, H. H. Blake 149,091 

Paint compound, H. Nelson 149,146 

Paint compound, C. J. Sevln 149,074 

Paper box, A. Matchett 149,139 

Pawl, A. C. McEwen 149,237 

Picture frames, making, T. E. Moore 149,238 

1'ln pool counter, A. J. Kapp 149,132 

Pipe coupling, M. C. Ryan 149,070 

Pipe, metal cement lined, A. P. Stephens 149,263 

Pipes, stop nozzle for hose, A. Work, 149,086 

Pisciculture, N. W.Clark 149,198 

Plane, grooving and tongulng, R. Brown 149,026 

Planing machine, O. G. Howes 149,128 

Planter, cotton seed, N.Foster 149,279 

Planter, potato, L. A. Couteau 149,278 

Planter, seed, G. R. Williams 149,175 

Planter and guano distributor, A. G. W. Foster.. 149,212 

Plow, T. M.Allen 149,068 

Plow, com, J. A. Barnett .• 149,181 

Plow, cultivating, W. C.Bell 149,090 

Plow, steam.. I. W. Evans 149,210 

Plow, wheel, J. R. MeConnell 149,140 

P.ess, cotton, W. W. Knowles (r) 5,816 

PrlntlDg press, R. B. Cooper 149,102 

Printing preBS, G. P. Gordon 149,118 

Printing press feed guide, W. W. Crozler 149,104 

Psychi ometers, WJnlock & Huddleston 149,176 

Pump, Urquhart & Livingston... 149,171 

Pump, rotary, W. H. Beal 149,182 

Purifier, middlings, W. H. Snyder 149,168 

Purifier, middlings, J. A. Stewart 149,166 

Railroad signal, H. S. Evans 149,109 

Ralhoad signal, electric, F. L. Pope 149,152 

Refrigerator, O. and A. Huklll 149,224 

Rein holder, I. J. Robinson 149,251 

Roof plate, Illuminating, N. Poulson 149,153 

Kuonng composition, G. Stelnemann 149,077 

Rolling puddlers' balls, J. Robertson 149,066 

Rubber mold, etc., J. F. J. Gunning 149,218 

Sash fastener, S. W.Reed 149,156 

Saw teeth, band, A. Hatch 149,120 

Sawing staves, A. Hatch 149,119 

Scale, sack, Waldo * Bennett 149,032 

Scraper, W. E. Lee 149,229 

Scraper, grading, J. C. Smith 149,162 

Screws, nicking the heads of, J. M. Whiting (r).. 5,819 

Scuttle, coal, C. E. Scott..., 149,159 

Seat and cushion, H. E. Smith 149,257 

Seeder and fertilizer, C. H. and G. E. Tnxbury... 149,169 

Sewer pipe, R.M. Stow 149,090 

SewlHg machine case, G. Range 149.155 

Sewing machine table. W. B. Hale 149,115 

Sheet metal case die, C. Buckley 149,154 

Shirt, L.M. Marr 149,049 

Shutter, etc., fireproof, Mullett & Schumann 149,185 

Shutter fastener, P. Welgand 149,271 

Shutter worker, Holbrook & York 149,222 

Skate, D. Kellogg, Jr 149.225 

Skirt protector, F. M. McDonald 149,280 

Snow plow, P. Gerard 149,215 

Soda fountain, C. H. Schultz 149,254 

Soda water faucet, T. Lelb 149,230 

Soils, analyzing, A. Herbert 149,088 

Sower, fertilizer, C. F. Johnson, Jr 149,042 

Spigot, liquid measuring, T. W. Blackerby 149,086 

Spindle, W. G. Bartley 149, 

Spooler.L.L. Barber 149,180 

Steam trap, J. H. Blessing 149,187 

Stereotype machine, F. J. Ott 149,289 

Stitch and ruffling apparatus, J. M. Farmer 149,110 

Stock watering apparatus, J. M. Norrls 149,147 

Stove door, C. H. Buck 149,096 

Stove grate, S. Kepner 149,227 

Stove, magazine, W. Halles 149,037 

Stove drum, Collins & Burgle (r) 5,812 

Stoves, etc, for lining, Swartont etal 149,266 

Stove oven, D. M. Small 149,075 

Teaching arithmetic, S. G.Love 149,285 

Teaching swimming, W. Redfearn.: 149.249 

Telegraph cable, W. E. Sawyer 149,252 

Toy.F.C. Leypoldt 149,281 

Toy, automatic, A. H. Dean 149,204 

Trap, animal, W.E. Bailey 149,024 

Tyre tightener, Frakes & Crease 149,213 

Valve;»llde, 9. H. Davison 149,203 

Valve regulator, Foot & Schlld 149,211 

Vault cover, Price* Murphy 149,246 

Vehicle axle, C. Hotz 149,223 

Vehicle fender, W. Bryant 149,095 

Veneer cutting machine, 8. D. Carpenter 149,028 

Ventilator, O. W. Booth 149,190 

Wagon axles, rolling, W.J. Parmelee 149,058 



APPLICATIONS FOR EXTENSION. 
Appllcatlonshavebeendulynled andarenow pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
29,012.— Hobss Rake— F. Seldle et al. June 17. 
£9,035.— Sewing Machine.— J. First. June 17. 
29,271— Steam Engine Vai.ve.— J. F.Hamilton. July 8. 
29,785.— Sewing Machine.— D. Haskell. August 12. 
29,790.— Cittlb Tib.— G. Hull. August 12. 

EXTENSIONS GRANTED. 

27,678.— Fastening Artificial Teeth.— A.M. Asay etal. 
^7.735.— Grinding Mill.— E. Munson. 
27,743.— Boilbb Feed.— T. Snowdon. 

DISCLAIMER. 

27,678.— Fastening Abtificial Teeth.— A. M . Asay etal. 

DESIGNS PATENTED. 

7,261.— Cabpbt.—R. Allan, Tonkers, N. T. 
7,262 to 7,282— Caepbts.—O. Helnlgke, New York city. 
7,283 to 7,299.— Carpets.— H. Horan, East Orange, N. J. 
7,300 to 7,302 —Carpets.— H.S.Kerr, Philadelphia, Pa. 
7,303.— Labbl.— J. Llpplncott etal., Pittsburgh, Pa. 
7,304 to 7,308.— Cabpbts.-L. G. Malkln, New York city. 
7,309to 7,813.-Oil Cloths and Cabpbts.-C.T .Meyer et al., 

Bergen, N. J. 

7,314.— Flower Stand.— J. E. Morris, Minneapolis, Minn. 
7,815 to 7,332— Cabpbts.—E. J. Ney, Dracut, Mass. 
7,338 to 7,839.— Cabpbts.—H. Nordmann, New York city. 
7,340 and 7,341.— Carpets.— J. H. Smith, Enfield, Conn. 
7,342.— Beer Mug.— B. Bakewell, Jr., Pittsburgh, Pa. 
7,343 and 7,344.— Carpets.— J.M.Christie. Kidderminster, 

England. 

7,345.— Carpet— J. Fisher, Philadelphia, Pa. 
7,846.— Carpet.— a. Heald, Philadelphia, Pa. 
7,347.— Buckle Plate.— W. F. Osborne, Ansonla, Conn. 
7,348 and 7,319.— Types.— R. Smith, Philadelphia, Fa. 

TRADE MARKS REGISTERED. 
1,694.— Plows.— B. F. Avery & Sons, Louisville, Ky. 
1,695.— Oysters.— T. H. Carmine, Baltimore, Md. 
1,696.— Wrenches.— L. Coes & Co.. Worcester, Mass. 
1,697.— Boots, etc.— T. H. Dodge, Worcester. Mass. 
1,693.— Yeast .—Flack Brothers, Baltimore, Md. 
1,699.— Bittebb.— Flint & Goldthwalt, Salem, Mass. 
1,700.— Axle Grease. — I. J. Hucks et al., S.Francisco. Cal. 
1,701.— Shibts, etc.— Johnston & Sutphen, Newark, N.J. 
1,702.— Thrashing Machine.— Nlohols & Co., Battle 

Creek, Mich. 
1,708.— DBA w Frame Rollers.— E.Page.Lawrence, Mass. 
1,704.— Belting.— E. Page, Lawrence, Mass. 
1,705.— Plows.— J. L. Reed & Co., Dayton, O. 
1,706.— Hats, etc.— Thompson et al.. New York city. 
1,707.— Shibts.— B. Wechsler, New York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark 823 

On filing each application for a Patent (17 years). 815 

On Issuing each original Patent 820 

On appeal to Examiners- in- Chief 810 

On appeal to Commissioner of Patents 830 

On application lor Reissue 830 

On application for Extension of Patent 850 

On granting the Extension 850 

On filing a Disclaimer 810 

On an application for Design (3H years) 810 

On application for Design (7 years) 815 

Onappllcatlon for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada. 
March 28 to April 4, 1874 

3,257.-1. H. Thorp, Chicago, Cook county, 111. Im- 
provements on brick machines, called " Thorp's Brick 
Machine." March 28, 1874. 

3,258.— G. H. E. Du belle, Montreal, P. Q. Art or process 
for the manufacture of butter, called " The Dominion 
Dairy Butter." March SI, 1874. 

3,259.— T. S. Seabury, St. James, Suffolk county, N. Y. 
Improvements In wagon Jacks, called "Scabury's Im- 
proved Wagon Jack." March 31,1874. 

3,250.— F. Nichols, New London, Conn., U.S. Usefulacld 
pump and siphon, called "The Nichols Acid Pump and 
Siphon." March 31, 1874. 

8,261.— D. Davison, New York city, U.S. Improvements 
on the construction, setting, and operation of retorts 
for the manufacture of coal gas, called " Davlson-s 
Improvements on the Construction, Setting, and Ope- 
ration of Gas Retorts." March 31, 1874. 

8,262.— D. Davison, New York city, U. S. Improvement 
on the manufacture of illuminating gas from coal and 
other substances, called "Davison's Improved Process 
of Manufacturing Illuminating Gas." March 81, 1874. 

8,263.— G. Sweet, Dansvllle, Livingston county, N. Y. 
Improvement on wheelwrlghtmachlne,called"Sweet's 
Wheelwright Machine." March 31,1874. 

3,264.— G. Sweet, Dansvllle, Livingston county, N. Y., 
U. S. Improvement on horse rake, called "Sweet's 
Improved Horse Rake." March 31, 1874. 

8,265.— G. Sweet, Dansvllle, Livingston county, N. Y., 
U.S. Improvementon plastersowers,called"Sweet'8 
Plaster Sower." March SL, 1874. 

3,266.— S. T. Lamb, New Albany, Ind., and B. F. Avery, 
Louisville, Ky., U. S. Improvements In self car coup- 
lers, called "Lamb's Self Car Coupler." April 4, 1874. 

8,267. -D. E. Fletcher, Lindsay, Ontario county, N. Y. 
Improvements on a machine for churning, called 
" Fletcher's Dairy Maid's Friend." April 4, 1874. 

8,268.— William A. Lewis, Springfield, Windsor county, 
Vt. Improvements on churn powers, called " Lewis' 
Churn Power." April 4, 1874. 

3,26*9.— T. Mathlas and J. A, Coons. New Berlin, Sagamon 
county, 111. Improvements In churns, called "Mathlas* 
Improved.Churn." April 4, 1874. 

3,270.-0. F. Cook, Grant Island, Colusa county, Cal. 
Improvement on process of preparing grain for the 
manufacture of flour, called "Cook's Process of Pre- 
lng Grain for Manufacture of Flour." April 4, 1874. 

3,271.— W. R. Macaalay, Hamilton, Wentworth county, 
Ont. Improvement In railway car couplers, called 
" Macaulay's Self Car Coupler." April 4, 1874. 

3,272.— F. Green, Montreal, assignee of T. Holland, New 



York city, U. S. Improved combination steam, water, 
and gage cock, called " Holland's Combination Safety 
Gage." April 4, 1874. 

8,273.— S. Rodgers, Toronto, Ont. Improvements In to- 
bacco cutters, called "Rodgers' Improved Tobacco 
Cutter." April 4, 1874. 

3,274.— I. O'Brien, Quebec. Improvements on cardb for 
photographic pictures, called "O'Brien's Papyrus Pho- 
tograph Card." April 4, 1874. 

8,275.— D. LarerandS. E. Grlscom, Borough of Pottsvllle, 
Schuylkill county, Pa., U. S. Improvements on dia- 
mond millstone dressing machines, called "Larcr's 
Diamond Millstone Dressing Machine." April 4, 1874. 

3,276.— R. Smith, Sherbrooke, P.Q. Improvements on a 
machine or apparatus for the purposes of navigation. 
called "Smith's Improved Aquapede." April 4, 1874. 

3,277.— S. Mills, Madison, Dane county, Wis. Improve- 
ments In toilet tabourets, called "Mill's Improved 
Toilet Tabouret." April 4, 1874. 

3":*.— R.J. Campbell, Toronto, Ont. Curtain ring and 
hook, called "Campbell's Imperial Curtain Ring and 
Hook." April 4, 1874. 

3,279.— J. Horton, Philadelphia, Philadelphia coanty.Pa. 
Process for massing and combining granulated Iron 
ore Into lumps, called'* Process for Utilizing Granu- 
lated Iron Ore." April 4, 1874. 
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Back P&ae ....... 81.00 a. time. 

Inside Pace -------75 cent, a line. 

bngnminos may head advat o emenu at the tame rate per 

line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 




Steam Power 

Cement Pipe 




MIXER 9 and PA CKERS* 
_ .ftatenta 1870, 1871. 1872, rfc 1878. 
_ J. W. STOCKWELL & CO., 
Portland, Me. 



THE THEORY OF STRAINS IN GIRDERS 
AND SIMILAR STRUCTURE-, with observations 
on the application of Theory to Practice, and Tables of 
the strength and other properties of Materials. By Bin- 
don B. Stoney, M. A. New edition, revised and enlarged, 
with numerous Illustrations. 1 Vol., Royal Octavo. 
Cloth. $12.50. 

D. Van Nostrand, Publisher, 

23 Murray St. and 27 Warren St., New York. 
•»* Copies sent free by mail on receipt of price. 




Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODKLS, and materials of all kinds. Castings of 
Small Lathes, Entrlnes. Slide Rests. &c. Catalogues free. 
GOODNOW & WIGHTMAN. 23 Cornhlll, Boston, MasB. 



INVENTORS, CAPITALISTS, & MT'BS, 
will do well to communicate with us. A well selected 
variety of patents constantly on hand for negotiation. 
Circulars to Inventors free. E. E. ROBERTS, 119 Lib- 
erty Street, New York. 




THIS MACHINE will 

mortise two Blind Stiles at 
once for Fixed Slats, In all 
kinds of wood, regardless 
of knots; making 50 per 
minute, leaving them clear 
of chips, and will bore for 
rolling slats, 150 permlnute. 
This way of automatical]? 
making mortises Is covered 
by four distinct Patents.and 
parties Infringing any of 
them will be prosecuted to 
the extent of the law. 
MARTIN BUCK, Agent, Lebanon, N.H. 



TEE SUN 6AS ILLUMINATOR. 

SIMPLE, DURABLE, AND CHEAP 1 1 1 

Can be applied to any gas burner In use, thereby pro- 
ducing one third Increase In the light by making a more 
perfect combustion of the Carbon. Agents wanted In 
every City In t he Union. Samples and Circulars sent by 
mall on receipt of fifty cents. Exclusive rights granted 
upon reasonable terms. J. C. DODGE, 

18 Warren St. , New York City. 



POWER 




Superior to any modifi- 
cation of the trip ham- 
J mer. Simple, Efficient, 
So and Cheap. 



Send for Circu- 
lars and price. 

Address 

W. L. Clase & Co., 



93 &. 97 Liberty St., 

New York. 



REMOVAL. 

L. & J. W. FEUCHT W ANGER, Chemists and Manu- 
facturers of Silicates, Soluble Glass, etc., have removed 
to 180 Fulton St., New York. 




Barnes' Foot dfc Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw- 
ing, from the Wall to the Cornice 
Bracket, 3 In. thick. Every Wood- 
workershould have one. Fouryears 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
toSOcts. per hour. It Is a pleasure to 
run one.— Say where you saw iMs, 
and send for full description to W. 
F. SJ. lUBKBS.Rncltf oru. III. i R. C. 
Babnes & Bbo., 68 Park Place, N.Y. 




RBIG BY'S T» 

ESPLENDENT GAS - BUBNE.K 

Patented June 17, 1878. 
Gives increased light with 25 to 80 per cent 
less Ras, as proved by actual test. Sample 
mailed f or ISOc. Agents Wanted. Add,, ess 

RESPLENDEN1 BURNER CO., 
176 West Fourth Street, Cincinnati. 



NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Agents, with large 
connections at home and abroad, will open a ground- 
floor Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, London, E.C . The Arm 
Is prepared to accent the agency for special machinery, 
tools, etc., and to exhibit a choice selection of these 
and of worklngmodels. Advertlzers' travelers canvass 
Great Britain and the whole of Europe. For terms, 
apply to W. P., Box 773 New York City. 



CLAW BAR. 

The detachable Claw Bar. Illustrated on another page 
of this paper, Is one of the best Inventions to sell that 
has been brought before the public. The patentee offers 
any territory not sold, or will license to man ifacturers 
on most favorable terms. This Claw Bar has been In 
use two years, and has given the best satisfaction. They 
can be made cheap. Kverv Railroad and Contractor 
wants them. For terms and other particulars, address 
^^^^ DAVID CHRISTIE, Chllllcothe, Ohio. 

FOB SALE— Engines and Boilers, New and 
Second Hand, of all Sizes, from 4 to 10 HP., now on 
hand, the Best stock of Rebuilt Second Hand Enelnes 
and Boilers In thecountry. All Hollers tested to ISO lb. 
per square inch. Orders from all parts of thecountry 
promptly executed. Send for circular. 

JAMES HILL S CO., Allegheny, Fa 



MACHINERY, 



„ WOOD AND IRON WORKING. 

Specialties from new and Improved patterns. 
Planing and Matching Macuiies, Rotary Bed, Panel, 
Buzz and Daniels Planers, Saw Benches, Band Saws. 
BUSS 4 BRiDLEY, 59 Sudbury St., Boston. Mass. 



PROCTOR'S FAREWELL 
Lectures on Astronomy. 

I. Earth's Past and Futuee. 
II. Life in other Worlds. 

III. Other Suns than uubs. 

IV. The Infinities around Us. 

AMD 

BROWN-SEQJJARD'S 
Lectures on the Nerves. 

I. The Nervous Force. 

II. Nervous Influence. 

III. Indirect Nerve Force. 

Iv. Nerve Derangement. 

V. Sumner's Sufferings 
VI. What Nerves May Do 

Published In full In 

THE TRIBUNE EXTRA NO. 15. 

Now Ready. 

Thin Extra also contains 

BAYARD TAYLOR'S FAMOUS LETTER 

" SCHLIEMANN DISCOVERIES ON THE 
SITE OF ANCIENT TROY." 

And a lecture by Prof. C. F. Chandler on "the Germ 
Theory of Disease." Price (sheet edition) lOceDts per 
copy. Pamphlet edition, 20 cents. I'lfieen Tribune 
Extras (sheet form) postpaid to any address fu the Uni- 
tedStates for One Dollar, and circulars giviDg full de- 
tails of the conteutB and price of al. The Tribune Ex- 
tras tree to any address, 

Address The Tribune, New York. 






Keane's Pat. Brush <fc IHop Holder 

and Brushes, patented Feb. 10, 1874. Every 
housekeeper wants tbem, being real nects* 
sltles. Most useful and best paying goods to 
canvass with. Agents everywherecan make 
large and quick profits. Send for price list 
andcircular. M. J. A. KEANE, 63 Vanck 
Street, New York. 



JOHN G. ROLLINS & CO., 
AMERICAN MERCHANTS, LONDON, ENG„ 

Ten years established In London, and extensively 
known as Agents of leading American Manufacturers 
of Machinery, Hardware, and Tools, with large connec- 
tions at home and abroad, oner to consigners and cor- 
respondents the services of this established London 
Houeefor the «ale of American Manufactures. Messrs. 
Kollins & Co. have a large store on King William street, 
near London Bridge, for the display of all Merchandise, 
as well as Wholesale Warehouses, andbiad office at Old 
Swan Wharf, Thames River side, for landing and storage 
of goods, and are fully prepared to accept additional 
agencies for special Machinery, Tools, etc., for which 
their present staffof experienced canvassers and travel- 
ers throughout the British Isles, Continent of Europe, 
English Colonies, as well as other foreign countries, 
are particularly w ell qualified to Introduce. 

Any information desired will be cheer full* furnished 
by addressing John G. Rollins & Co , Old Swan Wharf, 
Upper Thames street, London, E. C, or their American 
Agents (for nearly 50 years established fori he sale arid 
export abroad of all goods of American Manufacture), 
GEO. H. GRAY & DANFORTH, 
48 India St., Boston, Mass 



THE FIFTH TEXAS STATE FAIR 

WILL COMMENCE ON THE 

8TA TE FAIR GROUNDS, in the CITYot HOUSTON, 
MAY 19. 

Manufacturers have tuuad ready sale for all the} 
brought, and have taken back large orders at the f ormei 
Fairs. A Special Comixittee of Mechanics take charge 
of and exhibit all articles sent unaccompanied by own- 
ers, and dispose of the same as per Instruction. Half 
rates by C. H. Uallorv &>o.'s lice trom New York. 
Direct to Texas State Fair, Houston, Tex. 
W. J. HUTCHINS, Pres't. JAS. F. DUMBLE, Sec'y. 



MACHINERY, MOSTLY NEW. 

Engine Lathe. 4 it. Swing, 14 ft. Bed. Good »h new. 
48 lu.Sup. Flour Burs, Bale.Splndlc, Brush &sup'tg Frame. 
New, Euieka Smuc Machine, capacity, 40 bu. per hour. 
401b. Forge Hammer, Gfod Serviceable Machine. 
Excellent Bolt Header, Steel Dies, Weight 500 lbs. 
Heavy! Slide Rest, for Turning Iron in Wood Lathe. 
20 In. Universal Chunks, 3 & 4 Jaws, good order. 
Fine Waterwheel Goveinor.Ames" make.Cnicopee.Mnss 
Holl y Force Pump.F'lre AnnlhiUtor, cap .200 gals, per mlu. 
Heav.Clr.Saw Frame.Table, Gage Arbor 21,21,28 m. SawB. 
Prices reasonable. EDWARD HARBISON. 

New Ha7en, Conn. 




Buy the " Greenfield" Planes, 
the "Diamond" lrons,The"-5am- 
mered'* Plow Bits, the Patent 
" Concave" Ox Shoes. The best 
^vand cheapest. Address, for Cata- 
■p»iogue, GREEN FIELD TOOL 
CO., Greenfield, Mass. 



Grand Industrial Exhibition, 

To be held under the auspices of the 

MECHANICS' INSTITUTE 

OF SAN FRANCISCO, CALIFORNIA, 

Opening on August 18th, 1874. 

The Board of Managers herewith announce that a 
Grand Industrial Fair will be held In the city of Sau 
Francisco for 80 days, opening on August 18, 1874 

In view of the Increasing commercial and manufac- 
turing importance oi San Francisco, Its contiguity to 
and close connection with the various countries border- 
ing on the Pacific, the managers have constructed a 
Pavilion having a floor area of 150,000 feet, and have In- 
vited to It a 11 who are disposed to come and exhibit. All 
exhibitors will be placed on the same footing. Motive 
power will be furnished free. 

The building will be open dayand evening, and every 
facility will be extended to exhibitors and visitors. 

Application lor space must be made without delay to 
the Secretary of the Board of Mauugeis, Mechanics* In- 
stitute, San Francisco, and all Inquiries will be answered 
and lntoimation extended promptly. 

No space can be secured unless applied for before the 
20th of July next. A. s. HAILIDIE, Pres. 

J. H. CULVER, Sec'y. 



PAT. INTERLOCKING GEATE BAES 



^^LS^^ r A^' 



SALAMANDER^GRJITE^CO.^ 



$72 



EACH WEEK. AgenW wanted : particulars 
free. J. WORTH 4 CO. St. Lo uls. W» 



©1874 SCIENTIFIC AMERICAN, INC. 



May 2, 1874.] 



^Mtttiftc ^mmcan. 



285 



BAIRDS 





FOB PRACTICAL MEN. 



My new,revlBed and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages 8vo.-will be 
sent, free of postage, to any one who will favor me with 
bis address. 

Choice Books 

ON 

Various Arts and Trades. 

Byrne. — Handbook for the Artisan, Mechanic, 

and Engineer: Comprising the Grinding and Sharpen- 
ing of Cutting Tools. Abrasive Processes, Lapidary 
Work, Gem and Glass Engraving, Varnishing and Lack- 
ering, Apparatus, Materials and Processes for Grind 
lug and Polishing, Ac. iiv Oliver Byrne, 185 111 ustra. 
tlous. ovo $5.00 

Brown. — Five Hundred and Seven Mechani 
cal Movements. By H.T.Brown. 12mo $1.00 

Booth. — Marble Worker's Manual. 12mo.$1.50 

Bos. — A Practical Treatise on Heat : As ap- 
plied to the Useful Arts, for the Use of Engineers, 
Architects, &c. By Thos. Box. 14 Plates. 12mo..S4.25 

Bullock. — The American Cottage Builder. By 
John Bullock. Illustrated by 75 Engravings. 8vo.g3.50 

Campin. — A Practical Treatise on Mechanical 
Engineering. Ry Francis Campin. Illustrated by 29 
Plates and 100 Wood Engravings. 8vj »6.00 

Craik. — The Practical American Millwright 
and Miller. By David Craik. Illustrated. 8vo...$5.00 

Duncan. —The Practical Surveyor's Guide : 
Containing the necessary information to make any 
person of common capacity a finished land surveyor 
without the aid of a teacher. By Andrew Duncan. 
12mo $1.25 

Forsyth. — Book of Designs for Headstones, 
Mural and other Monuments. Containing 78 Designs. 
Bv James Forsyth. 4to. Cloth 15 00 

Jervis. — Railway Property : A Treatise on the 
Construction and Management of Railways. By John 
B. Jervis. 12mo *2.00 

Kobell Erni. — Mineralogy Simplified. By F. 
VanKobell and Henry Erni, M.D. 12mo 12.50 

Lieber. — Assayer's Guide. By Oscar M. Lie- 
ber. Illustrated. 12mo .*. $1.25 

Amateur Mechanic's Workshop. Illustrated. 
8vo I3.C0 

Newbery. — Gleanings from Ornamental Art 
of Every style: Drawn from Examples In the British, 
South Kensington, Indian, Crystal Palace, and other 
Museums, the Exhibition of 1851 and 1862, and the best 
English andFereign works. In a series of one hundred 
exquisitely drawn Plate b, contain! ng many hundred ex- 
amples. By Robert Newbery. 4to $15. 0U 

Nicholson. — A Manual of the Art of Book 
b'ndlng: Containing full Instructions 'n tne different 
Branches of Forwarding, Gilding, and Finishing. Also, 
the vrt of Marbling Book- edges and Paper. By James 

B Nicholson. Illustrated. 12mo., cl >th ...$2.25 

The direction* here given for marbling are suitable for 
marbling of slate. 

S3T The above, or any of mr Books, sent by mail, free 
of postage, at the publication prices. 

Mv new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS— W pages, 8vo.— sent, free of 
postage, to any one who will furnish his adores*. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia 



Todd & Kafferty Machine Co. 

MANUFACTURERS OP 
The celeorated Greene Variable Cut-Off Engine ; Lowe'e 
Patent Tubular and FlueBollers; Plain 811 deValre Sta- 
tionary, Hoisting, and Portable Engines. Boiler* of all 
kinds. Steam Pumps, Mill Gearing, Shafting. &c. ; Silk, 
Tow, Oakum, Bagglng.B ope, Flax, and Hemp Machinery. 
Agents forthe New Haven Manufacturing Co. 's Machin- 
ists' Tools; for Jndson's Governors and Stop- Valves: 
Sturtcvant Blowers; and Differential Pulley-Blocks, 
WAREROOMS. 10 BARCLAY ST., NEW YORK, 
WORKS. PATKRSON. NEW JERflKY. 



MURDER' 



Will out! Truth Triumphant ! Agent 
old and young, male and female, make 
' more money selling oar French and 
American JEWELRY, BOORS & GAMES, than at any 
thing else. Greatest Inducements to Agents and pur- 
chasers. Catalogues, Terms, and full particulars, sent 
FREE to all. Address 

P. O. VICKERY, Augusta, Maine. 



T Q f.ioQ canumk:e $ s a day In their own city or town 
JjctUltJo. Address Ellis M'f'g Co., Waltham, Mass. 



FOR SALE— A large Root Pressure Blower, 
suitable for mine or tunnel ventilation, furnaces, 
etc. Capacity of delivery, eighty to one hundred thou- 
sand cubic feet of air per minute. HOLSKE MACHINE 
CO., 279 Cherry Street, New York. 



THE PRATT & WHITNEY CO., Hartford, 
Conn., are prepared to furnish, from thelrfactory 
direct, or tnrough their agencies at 25Park Place, New 
York, 186 W. 3d St., Cincinnati, O., and 253 So. Canal 
St..Chlcago, HI., Iron Working Machinery for machine 
and railway a hops, sewing machine and gun factories, 
and for special purposes, Including drop and trip ham- 
mers, blacksmith shears and Iron shop cranes of thor- 
ough construction, with full equipment of the best 
modern attachments. Enquiries lor description and 
prices are solicited. 



The Handy Microscope 

A PLEASANT COMPANION forthe House, the Woods, 
the Fields, and the Sea Shore. Mav becarried In the vest 
pocket. »~A really good thlng.'Just out.jsj Sent b' 
mail lor $2.50. Send for descilptive clrcularV INDUS- 
TRIAL PUBLICATION CO., 116 Broadway, New York 



GENTS WANTED— To introduce a new, 

useful, and taking Tool. Mechanics preferred. 

Capital required, 120. Profits 25 per cent. For partic- 
ulars free, address WELLS BROS., Shelbume Falls.Ms. 



A 



PUNCHING 
AND 
DROP PRE88E8. 



Forthe Beat and Cheslp- 

eat Address THE STILES 
& PARKER PKE88 CO. 
Mrj>r>L*Towir. Cmrtr. 



FOR SALE, CHEAP— Two Steam Pipe 
Radiators and a lot of Steam Pipe with valves, for 
heating purposes. Also, a lot of Gas Pipe, and other 
pine of different sizes, shafting, etc. HOLSKE MA- 
CHINE CO., 279 Cherry Street, New York. 



SALAMANDER WORKS 

OF WOOD BRIDGE, N. J. 

M anufactureis of all shapes and sizes of I IRE BRICK 
for Foundries. Rolling Mills, Blast Furnaces, Stove 
Works, Lime Kilns. 4c A full stock of McRensie and 
other Cupolas. Also Fire Clays aDd Sand constantly on 
hand. Shipments made at *he shortest notice. Send for t 
Circular. Office & Depot, Foot BethuneSt., M.V I 



HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 

For Car Builder*, Planing* Ifllla, House Builders, Hash, Door and Blind Makers, Agricul- 
tural, Cabinet, Carriage and Wagon Worsts. 
HORIZONTAL AMD UPRIGHT BORING MACHINES, SUPERIOR TO AWT IN USE, 

PZANINft AND MATCHING MACHINES, and other Wood-urorking Machinery. 

Send for Catalogue and Price-List, BENTEL, MAROEDANT & CO., Hamilton, Ohio. 



ADVERTISERS! Send twenty-five cents to GEO. P- 
RO WELL & co.,4" Park Row, New York, for their 
PamphletoJ one hundred Paget, containing lists of 3,000 
newspapers, and estimates showing cost of advertising. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C BEACH 
* CO., 260 Broadway, New York, corner Warren St. 
Makers of the celebrated Tom Thumb and Miniature 
Telegraph Instruments. 




The fact that this shafting has 75 per cent greater 
strength, a liner finish, andls truer to gage.than any other 
in use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Cblzbbatsd Col. 
mrs Pat. CouTLnta, and furnish Pulleys, Hangers.etc, 
of the most approved styles. Price lists mailed ou appli- 
cation to JONES 6 LAUGHLIKB, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal st. Chicago. 

HfBtocksof this Shafting In store and lor sale by 
FULLER, DANA A FITZ. Boston, ass. 

GEO. PLACE * CO.. Ul Chambers street. N. Y. 

PCERC B A WHALING. Milwaukee. Wis. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self -oiling 



Saw Arbors, and other wood working machinery. 

- - (91 Liberty street, N. \ . ; 

I (? Sndburv street. Boston. 



8. A. WOODS, 
Send for Circulars, 



a LA SS AT OULDS for Fruit Jars, Lamps, 
Bottles, ItA Ink Stands.etc.made bv H. BROOKE 



w _._ r .Y. Forany 

thing newln glass you will require a mould (or die) . 



lSyears Cob. Whitk and Ckntsb Sts 
ilni 



t&" Particular attention paid to MOULDS for 
INVENTORS. Send model or drawing; Inclose stamp. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. AIfo, any kind of 

Stone for Roads and for Concrete, &c. 

Address BLAKE CRUSHER CO., 

New Haven. Conn. 



1874. and 1875 



Machinists' 
kers'. Organ 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO.. Boston. Mass 



JHINGrLE AND BABBBL MACHINERY.— 
kJ Improved Law's Pa nt SMngle and Heading Ma- 
chine, simplest and best In use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, H adlng Planers, 
Turners, Ac. Address TREVOR * Co. Lockport, N. 7. 



per day athome. TermsFree. Address 
Geo. Stinson & Co., Portland, Maine. 



POBTABLB STEAM ENGINES, COMBLN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence, Man. 
97 Liberty it., Naw York. 



IRON BRIDGES— Clarke, Reeves & Co., 
PHCENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia. Pa. 

Specialties— Accurate Workmanship— Phcenlz columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 7 5 cents. 



Wood and Iran Worklnj 
Rubber Belting, Emery 



Machinery, 

en Working of every kind 



of every kind. Leather and 
eels. Babbitt Metal, Ac. 



Sturtevant Blowers. 

Of every slse ana description constantly on oand. 

Cold Boiled Shafting. 

Best and most perfect Shafting ever made, constantly 

on hand In large quantities, furnished In any lengths up 

to ii ft. Also, Pat. Coupling and Self-olllng adjustable 

Hangers, pulleys, etc. GEORGE PLACE A CO., 

ua Chambers Street. & 103 Reade Street, New York. 



Niagara Steam Ptvmp. 

CHAS. B. HABDICK, 



23 Adams St.. Brooklyn. N. Y. 



HAND SAW MILL— SELF-FEEDING.— 
1 man do work of 3 men guaranteed. Silt 3-lnch 
timber with ease. Send for Circular, 

L. B. COXE & CO., 197 Water St., N. Y 



The Eagle Foot Lathe 

° AND 

APP1RTENANCES. 

Adapted to all classes of wood andnWal turning. &c. 
Well ma fle, accurate, and reliable. Fully warranted. 
Send for Catalogue. W. L. CHASE & CO., 

98, 95, 97 Liberty St., New.Terk. 



BOILERS AND PIPES COVERED 

With "ASBESTOS FELTING:" saves twenty-five per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 316, 318, 320, and 322 Front Street, New York. %&~ Asbestos In all quantities and qualities for sale. 



"EDEOGRAPHY." *,;»,; 



now book on the art of 
Writing by Sound; a com- 
plete system of Phonetic Short Hand— the ihortest, most simple, 
etisT, and eompreh entire, enabling any one, in a short time, to report 
trials, speeches, sermons, Ac. The Lord's Prayer is written with 
forty -nine strokes of the pen, and 140 words per minute. The unem- 
ployed should learn this art. Price, by mail, 50 Gts. Agents wanted. 
Address T. W. EVANS k CO., 139 S. Seventh Street, Fhita., Pa. 



pHI SAWING IACKIMT 

■ lierrlman's Patent. Also, Band and Steam 

IJDBRRICKS & TRAVELLERS, 

THOMAS BOSS, Rutland, Vt. 





MOLDING, MORTISING 

TEH0JJIHG ft SHAPING 
MACHINES! 

BAND SAWS, 

SCROLL SAWS, 



m k Matcli 



MACHINES, dec. 

For Railroad, Cab, and Aobi 

cultural Shops, Ac, 

■^"Superior to any In use. 

J. A. FAY & CO. 

CrjroonrATi.Obio. 








Richardson, MwmAM & oo. 
Manufacturers of the latest Improved Patent Dan- 
dm and Woodwortb Planing; Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Cueular Be-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and wood Turning Lathes, and various 
other Kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, wor 
cester.Mass. Warehouse 107 Liberty st. New York. 11 



•flMtltVII BAFBTY HOISTING 

U 1 lb Machinery. 

lam lao^iV Wyg&.*°* 



WORKING CLASS ™%Z*T* 

home, day or evening; no capital; Instructions andvalu 
able package of goods sent free by mall . Address.wltn 6c 
return stamp, M. Tonne a Co.. 178 Greenwic h at.,N.T 

tfjl CAA TEARLTmade by agents In their sparemo 
(PIJUU ments selling onr 32 new articles. Samples fo 
3Sc. Catalog ee free. Am. Novelty Co, 302 Broadway 



THE JOHN HABDICK 

Niagara Steam Pump. 

HUBBARD A ALLER, Brooklyn, N.T. 



WOOD-WOBKING MACHINERY GrEF- 
erally. Specialties, woodwortb rianersand Ricn- 
ardson'B Patent Improved Tenon Machines. 
Central, corner Union st« Worcester. Mass. 

WITHERBT RUGG ft RICHARDSON. 



FOR SALE— Four Engine Lathes, 36 inches 
swing, geared in lace plate— one, \1% feet between 
centers, wltn cross feed and gearing for screw cutting, 
made by Wood,Llght& Co., Worcester, Mass.— three, 19 
feet between centers, made by Hewes & Phillips, New- 
ark, N. J. Counter shafts atid steady rests complete 
with all the lathes. Used about eight months turning 
steel tubes of Illinois and St. Louts Bridge, and In first 
class condition. Weight about 7,000 lbs. each. 

AIbo, the superior Testing Machine of the Illinois 
and St. Louis Bridge Co.: a very accurate and reliable 
machine, adaptedto all forms of tests, and of 100 tans 
rapacity. All srld tor want of further use. Apply to 
JOHN A. NICHOLS, Keystone Bridge Company, Pitts- 
burgh, Pa. 



S'rfiNCTTi DIBS 8£ssffijns 

OlJJlWlJJ complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from SS to (20 a day. Send for catalogue and 
samples to 8Jd.8PENCBR.U7 Hanover St..Boston Mass. 



WHALEN TURBINE, No risks to purchaser. 
Pamphlet sent free. Sbth Wh»leh. Ballston Spa. N.T. 



Milling Machines. 

Of all styles and sizes, from eoo to 10,000 lbs. Universal, 
Plain, Index. Gear and Cam Cutting. Mill Grinders. 
Mills made to order. Index Plates drilled. BBaJKABD 
MILLING MACHINE CO., 131 Milk St., Boston. Works 
at Hyde ParK.Mass. 



BABB/rrAf£rA z . 



Dealers aid C*siBiiin«n> send t»r 

prieaa to tfea Mnnutacturera). 

VAttSUZEN * TIFT. 108 S. Ud St.. CINCINNATI. 

ty Please mention this paper. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
-RIALS, In sets or stngle,wlth books of instruction- 
manufactured and sold by THOMAS HALL, Manufactur 
lug Electrician, 19 Bromneld Street, Boston, Mass. JUlu 
trated cataloene «eut free on application. 



ill" 1 - x IRON 

Be a ms& Girder s 



THE Union Iron Mills, rtunbui-gh, J^h. 
The attention of Engineers and Arcbltecta la called 
to our Improved Wrought-lron Beams and Girders (pat- 
ented), in which the compound welds between tht item 
and flanges, which have proved so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

ereparedto furnish all sizes at terms as favorable as can 
B ootatnedfi lsewhere. For descriptive lithograph addreBB 
Carnegle.KlomaHtfcCo, Unlonlron Mills, PlttsbiirtjSi, Pa. 



P. BLAISDELL & CO. 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drills, 
and other first-class Machinists' TooIp. 



PATENT PARALLEL 

MacMnist's Vise, 

KAN0FAOTUBED ET 

HARBISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrisburs;, Pa. 



tW~ Send for Circular and 
Price Hit. 



WOODWORTH SURFACE PLANERS, 
(125. Planers and Matchers, »S50. S. C. HILLS, 
51 Courtlandt street New York. 





The VICTOR 

Drill CMc. 

TRIUMPHANT 

AT 

VIENNA. 

ty Send for Circular of Ma- 
chinist and Carpenter's Tools. 
HUBBABD AND CURT1SS 
MAN'FG COM1ANT, 
MlDDLXTOWtf, COHK 



LATHE & MORSE TOOL CO., 

Worcester, Masp., Manufacturers of 

MACHINISTS' TOOLS 

Lathes, Planers, Drills, dee., &c. 



Established 18KH 




TRADE MARC PATENTED. 

Tlie best and cheapest Paint in the 
world for Iron, Tin or Wood. For Kale by 
the Trade everywhere. PRINCE'S METALLIC 
PAINT CO.. Manufacturers, 96 Cedar St., New York. 
C ATJTIOIV. — Purchasers and consumers are cau- 
tioned against imitations of our Metallic Paint. 
All genuine PRINCE'S METALLIC 1'AINT will 
bear our namo and trade mark ou each and every 
package. Send for a circular. 



N. 



EW & IMPROVED PATTERNS.— MA- 
. CHINISTS' TOOLS— all sizes— «t low prices. 
K. eoULD. VI to 11SN. J. B. B. Ave.. Newark, N.J. 



Andrew's Patents. 



Noiseless. Frtctlsn Graored, or Geared Hols* - 
■ suit 

Hmeke-BBrnint; Safety'Boilers. 



ted to every wast. 

tore Elevators. Pre 

Belt, and Engine break. 



Safety Store Elevators. 

Koi - - - 



event Accident, It 



Oscillating Engines, Doable and Single, 1-4 

109-Horsenower. 
Cenmfngal Pumps, 100 to 100,000 Gallons 

per Mlnnte, Best Pnmps In the World, pas. 



oat injary. 
■"■■■"- Slm_ 

WBr6. ANDhK'WS * BBO.. 



iJnJJS! 



Ill Idfpfc-iSinif 1* B«raible, and Kcvnsmlcal. 



for Circular 



414 Water Street, ifew Tort. 




BOOKWALTER ENGINE. 

The lowest-priced good Engine ever 
constructed: Boiler and Engine made 
of the best Charcoal Iron, Compact, 
substantial, economical, and easily 
managed; Boiler, Governor. Pump, 
and all Trimmings complete for run- 
ning at low price of (boxing ex- 
cepted) : 
3 Horse Power . . . $250 00 

'4fc " " . . . . 300 00 

839" Delivered on Cars at Shops. 

JANES & FOOS, 

109 LlBBBTY STBJBX-T, NBW TOBK. 



STONEY-WAffES. 

To all having spare time; (4 to $12 a day; somethlngnew; 
pleasant: honorable; large profits ; no risks; home or 
abroad: dav or evening; thousands making money. Par* 
ticulars and valuable samples free. 
Address F. M. REED, 139 8th St., N. Y 



BUEBK'S WATCHMAN'S TIME DE 
TKCTOK.— Important for al, large Corporations 
and Manufacturing concerns— capaDle of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of hii 
best. Send for a Circular. J. K. BUERK, 

„ „ P. O. Box 1,067 Boston. Mass. 

N. B.— This detector Is covered by two U. S. Patents 
fartles using or selling these Instruments without ar. 

h(M*tV r*nvr. Hi* W*l' h*» rt«»«l* -wtth o'V'.-HfTK, tr, !.«, 



■g FOR STEEP 
^ AND FLAT 

ROOFS^ 

EST'B'D 1856. 



^ cS Samples/Circulars 

Z* Q _,_ SENT FREE. ^ . , 

** READY ROOFING CO. OF N.Y 

64 C0RTLANDT ST. 



1882. SCHENCK'S PATENT. 1871 

WOODWOBTH PLANEKS 

And Be-Sawlug Machines, Wood and Iron Working Ms. 
chlnery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS. Matteawan. N. Y. and 118 Liberty St., New York. 



MACHIMT,sa' ! iei^'&- A 



LL KINDS op IRON and STEEL DROP 
FORCINGS made to order. NEW ENGLAND 
OR AND MOWER CO., Danbury, Conn. 
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y rWiffr JltetfW, 
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§^tfmi$m«rt$. 



Bach Page ....... 81.00 a line. 

Inside Page .......75 cents a line. 

Engravings may head advertisements at the same rate per 
tne, by measurement, as the letterpress. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 




Improve! Foot Lathes. 

Small Engine Lathes, Small Gear 
Cutters, Hand Planers I or metal,Ball 
Turning Machines, Slide RestB, Foot 
Scroll Saws. The very best, selling 
everywhere. Catalogues free. 

N. H. BALDWIN, Laconla.N.H. 



Just the articles for Artisans or A mateurs . 



FOR SALE, CHEAP, 

AN EIGHT HORSE UPRIGHT ENGINE, 

In running oraer. 24 Whitehall St., N. If. 



MAGIC LANTERNS. 

ILLUSTRATED PRICED MANUALS, 

In four parte, viz. 1st. Mathematical. 2d. Optical 
Instruments. 3d. magic Lantekn. 4th. Physical 
and School Apparatus. Mailed to any address for 10 
cts. each. JAMES W. QUEEN <fc CO., 
601 Broadway, 924 Cnestnut Street. 

New York. Philadelphia. 



E EHOVAL, 

L. & J. W. FEUCHi WANGER, chemists. Importers 
of Drug". Chemicals, Minerals, etc., have removed from 
56 Cedar St. to No. ISO Fulton St., two doors above 
Chuich St., New York. 



PARTNER WANTED— with $5000— To 
facilitate the extension of a new enterprise. Pro. 
tits sufficiently remunerative to promptan Investigation 
by those seeking investment. Satisfactory city refer- 
encesglveu. Address f. O. Box 2886, New York. 



KEYSTONE PATENT FORGES 

(Fan blast,) 
Large or Small, Portable or Sta- 
tionary, for Hand or Power. Best 
and Cheapest for every class of 
work, Keystone Portable Forge 
Co., Philadelphia. 



TO PARTIES BUILDING AND USING 

L Pteam Engines— The undersigned call attention to 

Tremper's Patent Adjustable Cut-off. Operated by the 

governor. Can be applied to any Engine. Send for a 



circular, to PUSES, JONES t 



, Wilmington, Del. 



Portland Cement. 

A Practical Treatise on Cement furnished free. 

8. L. Merchant ft Co. 76 South St., New York. 





NEW YORK 
SCREW 

MANUFA CTUB'B 
MACHINE SCREWS of all de- 
scriptions, defylngcompetltlon In 
prices and quality. Silver Me- 
dals, Exhibitions 1852 & 1867. 

C. DUCREOX, AG'T, 
93 Elizabeth, N.Y. 




HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

SlmnleM, Streaseet, Cheapest, Best. 

In the test at Holyoke, In 
1872, the Houston gave the 
highest percentage ever 
■hown in a reliable test and 
the highest average re- 
sale, ever obtained. In 
Sractlcal use I tie everywhere 
emonstratlng Its superior, 
lty over all others. Emer- 
son's full report furnished on 
application. Sendf or Circu- 
lar. 

MEBRILL ft HOUSTON 
EBON WORKS, 
Belolt, Wisconsin 




R. A. Vervalen's Brici Machines, 

Made at Haverstraw, Rockland Co.. N. Y. Mating nine 
tenths of all the brick used In the State. Send for circular. 



PATENTS 



The publisoers 01 the scientific American have 
acted as solicitors of patents In the United States and 
foreign countrlesfor more than three quarters of a cen- 
sury. More than fifty thousand Inventors have 
availed themselves of their services. All patents se- 
cured through this agencyrecelve a special notice In the 
Scientific American, which frequently attracts pur- 
chasers for the patent. 
Inventions examined, and advice as to patentability free 

Patents obtained In the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed In the Patent Office at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants In this 
country and abroad are prepared at this office. 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada PatentB.— Canada is one of the best countries 
or patents. The cost depends upon the length of time 
for which a patent Is desired. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. For every 
kind of Information pertaining to patents, at home or 
abroad. 

Send for pamphlet, 110 pages, containing laws and full 
directions for obtaining patents. Address 
MUNN dfc CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Bow. N. Y. 

Branch Office— Corner F and 7th Streets. 
Wasbngton.D. c. 




Oanmuhy 



Unimsal Drill Cimct 

C. H. Reid's Pateht, Auqubt 12, 1873, 
A success. Heartily endorsed by all using it. Stronger and 
more durable thsn any other. Holds drills from to %. 'nil 
Blze, and will hold much larger by turning down shanks to %. 
Is operated quickly and always easily ; cannot clog, set, or In 
any way get out of order. Has now been a year in constant 
use, working perfectly. All are sold with full warrant, to be 
returned If not satisfactory. F. A. HULL ft CO., Manufacturers, 
Danbury, Ct Send for Illustrated Descriptive Circular. 



DAMPER 7B 7EI fl ill AND LEVER 

REGULATORS f| 1 GAGE COCKS. 
MURHIIil, <fc KEIZER, 44 Holliday St., Bait. 




IMPROVED 1874. 

DOUBLE ACTING 
B UCKE1-PL UNGER 

SteamPumps 

ALWAYS RELIABLE.* 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



IRON 

ENGINE LATHES. DRILLS, &c. Send for Price «... 
HEW HAVEN MANUFACTURING CO., 
New Haven. Cobb, 



T ANN ATE OP SODA is not Patented, and 
cannot be Patented. Thomas's Fluid Tannate of 
Soda is a perfect Success for removing scale from Steam 
Boilers, without injubing Boiler. It has removed 
Bushels of Scale from Single Boilers, thereby saving 
Tons of Coal. It saves 20 times Its cost In Fuel, ana 
saves 20 times Its cost In repairs of Boilers. Sold in 
Bols. 500 lb., X Bbls. 250 lb., X BblB. 125 lb., at the low 
price of 10 rents per pound — less than one third price of 
other preparations, and superior to all others. Address 
orders to N. SPENCER THOMAS, Elmlra, N. Y. 



PATENT FOR SALE. 

db-j Ofif-fi— (^ closed before June 1), will buy the Patent (and $1000 worth of especial 
♦3P.JL.4W \J VJVJ tools) on the "Danbury Drill Chuck." Only cause of selling— owner has larger and more 
Important enterprise on hand, which will require his whole attention and the above amount of extra cash. 
"Tne Danbury" Is now EVERT WHERE acknowledged to be the best Chuck, for all purposes, ever put on the 
market— has had a large and rapid sale, belDg a decided *• take " from the first. $20,000 would not buy It, except 
for reasons named. Can show clearly, where over 910,000 per year can be made out of li, the principle being 
adapted to anything, from a jeweler's or a dental drill to a car wheel chuck. Unless sold before June 1, it will 
not De for sale. * or Illustrated descriptive lists and further Information, address the Manufacturers, 

F. A. HULL & CO., 



DANBURY, CONN. 




Universal Hand Planing 
Machine, a labor-saving 
invention, attached to 
any vise, to bench with 
stand and chuck, or to 
work Itself, Bet to work 
In any direction In a mo- 
ment. Up and down feed 
to Tool ; reversible self 
cross feed. Quickly saves 
its cost in bands of all me- 
tal working mechanics. 
Jacob E. Suitteblin, 
mfr.60 Duane St., N. i~. 



WIRE ROPE. 

John W. Mason ft Co.. 43 Broadway, New York. 



WANTED — An experienced manufacturer 
of unchemlcalled Corn Starch. To a satisfactory 
man, good wages and steady employment will be given. 
Apply, in person or by letter, to OWENS, LANE ft 
DYER MACHINE CO., Saint Louis, Mo. 



Save fuel, and supply DRY steam. Attached to boilers 
or set in separate furnaces.a.WjBTJLKXEY.Englneer. 
98 Liberty St., New York. 



IT i .i i i I n-iiri For testing Oveni, Bolls* 

ST y TOul6l6X8s flues, Blast furnaces, 

Super-Heated St earn, Oil Stills, *c. 

Address HENRY W. BT7LKLKY , 

as Liberty St.. New York. 



ft - a « © j§ 
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C. HKNBY HALL ft CO.. 20 Cortlandt St., N. Y. City. 

THE PULS0METER. 

The simplest, most durable and ettectlve 
Steam Knap nowlnnse. Will pump gritty 
or muddy water without wear or lmury to 
Its parts . It cannot get out of order. 

Branch Depot* i 

11 Pemberton Square, Boston, Mass. 

1327 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans. 

811 ft 813 North Second St., St. Louis, Mo. 




T 

EmeryWfieel: 

ulUDSUK 




COMPANY 

Emery Grinders 

Ji. 




THE AMERICAN TWIST 
DRILL CO.,Woonsocket,R. I., are 
now the sole owners and manufac- 
turers of the celebrated 
Diamond Solid Embky Wheels. 
pr Illustrated Catalogue of Em- 
ery Wheels, Machinery, and Tools 
Fbee. 



JG. ROGERS & CO., Madison, Ind., are 
. the original Introducers of TANNATE OF 
bUVA for cleaning boilers. Their preparation of Shis 
Salt was patented May 21st, 1871. It success has led to 
many fraudulent Imitations against which the public Is 
warned. Their T.8. is the solid Salt itsetf-^no dilution. 
Only 1 to 2 ounces daily bequibed. Price 35c. a lb. 
Send tor book. References: Remington ft Sons, Illon 
N. Y. ; Root Steam Engine Co., N. Y.j Owens, Lane 
Dyerft Co.,Ham11ton,0.; Oneida Community ,Oncld. , N.Y 



STEAM BOILER AND FIFE 

COVERING 

Saves ten to twenty per cent. CHALMERS BPENCB 
CO.. foot E. >th St.. N. Y. : 1202 N. 2nd St.. St. Louis. Mo. 



I N D EPENDENT 



SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.C0. 

HAMIl.TDN.DHIO 



ENGINES AND BOILERS, New ana SecJ 
ond Hand, Portable and Stationary. For descrip- 
tion, address GOODWIN ft WHITE, Oil City, Pa. 



MBismsmvmG 



I* - Send "for descriptive Pamphlets, Price Lists, ftc. Liberal inducements to Merchants and Dealers. 

H. W. JOHNS, 87 Maiden Lane, N. Y. } Patentee «« So,e Mannfa«urer, 



Established 1858. 



ROOTS FORCE. BLAST BLOWER 

SPEED ONLY 100 TO 300 REV. PER. MIN. 

SAVES HALF THE POWER REQUIRED FOR FAN. 

P.H.& F.M.ROOTS CONNERSVILLE, IND. M'F'R S. 

S.STOWNSEND. 31 LIBERTY ST. NEWYORK. GEN'L AGENT. 



S<OI-Z-WhO) r-OOJO 



EXTRA HEAVY AND IMPROVED. 

LUCIUS W. FOND, MANUFACTURER 

Worcester, Mass. 
Wararoomi, N Liberty Street, Hew York. 

A. C. ■TBBBrNS Agent. 




Machinists' 

TOOLS, 

OFAZZ, KIXDS, 

address: 

N.Y.Steam Engine Co. 

98 Chambers St. 
New York. 



POKTLAJVD CEMENT, 

From the beat London Manufacturers. For sale bf 

JAMES BRAND, 95 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for a cents. 



GRINDSTONES 

2000 TONS ON HAND. FOUNDED \8 II 

J. E.MITCHELL. PHILA, 



NOTE'S 



Mill Furnishing Works 

are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Clearing, specially 
adapted to flour mills. Send for catalogue . 

J. T. NOYE ft SON, Buffalo N.Y. 



VsT T. V. Carpenter. 
Box 773, New York city. 



Advertising Agent. Addres 



American Saw Co. 

NO. 1 FESKY ST., NSW YORK. 

Movable-Toothed Circular Saw*. 

Eccentric Geared Fower Presses- 



WRfROPE 



Address JOHN A. ROEBLING'S SONS, M'f'rs. Tren- 
tOD, N. J., or 117 Liberty St.. New Tork. Wheels and 
Rope for conveying power long distances. Send for 
Circular. 



Working Models 

AndExperlmental Mach inery, Metal, or Wood, made to 
order by J. F. WERNER. B Center St., N. Y. 



THE AMERICAN 

Gas Carbonizing Association, 

200 BROADWAY, NEW YORK, 
Owner* of S. Whitney's Patents tor the U. 8. 
DROP LIGHTS, 

STREET LIGHTS, 

METRE ATTACHMENTS, 
Announce to the public the fact, that, owlngto the con- 
templated lengthened visit to Europe of Mr.Whitney.and 
his early departure thtrefor, upon Important business 
matters connected with the introduction of his valua- 
ble inventions in several of the Continental States, It 
has become desirable for the mutual advantage of Mr. 
Whitney and his associates, that their Interests here 
should be condensed as much as Dosslble ; snd to that 
end. the Ameilcan Gas Carbonizing Association now 
offer the remaining Interests for local territorial rights 
throughout the U. States, at pr ces and upon terms that 
canDot fall to meet the wishes of intending purchasers. 

The great value of these inventions, in all their varie- 
ties of Drop Lights, Street Lights, and Metre Attach- 
ments, has been demonstrated beyond all question ; and 
certified to by the ablest scientific and expert talent In 
the country, as well as by all who have used them : and 
they have proved by their own work to be tne only 
thorough and perfect carburetter yet brought to public 
notice— Saie, Reliable under all conditions, Durable. 
Cheap, and Saving Largely in the Gas Bills to the gas 
consumer ; besides aflordlug a very large profit to those 
purchasing a territorial right. »,.—,» 

Several of the Western and Southern and South west- 
ern States are offered at prices and on terms that afford 
the purchasers thereof the opportunity to make many 
times the amount of their investment : and in certain 
cases where responsible, energetic business men may 
purchase a State or block of States.and give satisfactory 
assurance of the business being properly managed, this 
Association are willing, and would prefer, to retain a 
large portion of the purchase price in an interest In the 
business Itself. . , , . 

For further information, testimonials, circulars, ftc. , 
applyto the offices. Rooms 9 ft 10, Mo. 200 Broadway, 

SAMUEL WHITNEY. „ 8, M.HOLMES, 

flen. Superintendent. Ex. Manager for Trustees. 



iMfNiSTSfiW 



R. BALL & CO., 



>.:*im 



WOOD WORKING MACHINERY. 

For Planing Mills, Car Shops. Sash, Blind and Door Ma 
kers, &c.,&c. Send for Illustrated Catalogue aud price 
list. Factory, at Worcester, Mass. Salesroom, at 121 
Chambers & lOSReade Sts., New Tork. 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFEB 
IH THE WOBLD. 

TWENIT-NHTTE TEAK 
VOLUME XXX^NEW SEEIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the third day of January, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its prede- 
cessors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter 
eets of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventlons,Agrlculture, Commerce, and the Indus- 
trial pursuits generally ; and It Is valuable and instruc- 
tive not only In the Workshop and Manufactory, but also 
la tne Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer ! 
No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific AMcri- 
Oan. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be f oun 
In any other publication. 

Ute best Mechanical Paper in the World I 

A year's numbers contain over 800 pages and severa 
Hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

TERMS. 

One copy, one year $8.00 

One copy, six months 1 .60 

Onecopy.fonr months 1.00 

One copy of Scientific American for one year,and 

one copy of engra ring, "Men of Progress". . 10.00 
On e copy of Scientific American for one year.and 

onecopyof "Science Record "for 1874 5.00 

Remit by postal order, draft or express. 
The postage on the Scientific American is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. 

Address all letters and make all Post Office orders and 
drafts payable to 

MUX9N & CO., 

87 PASS BOW. NEW YORK. 

I HE " Scientific American " is printed with 
CHAS. ENKU JOHNSON ft CO.'S INK. Tenth and 
ibard Sts., Philadelphia, and 59 Gold St., New York. 
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